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REPORT  to  the  Local  Government  Board  by  Dr.  onwi^ii. 
Seaton  on  the  Recent  Epidemic  of  Smallpox  in 
tlie  United  Kingdom,  in  its  relation  to  Vaccina-  Laws 
tion  and  the  Vaccination-Laws. 


§  i. 

The  epidemic  of  smallpox  which  began  in  England  towards  tlie  Course  of  the 
close  of  1870  and  terminated  in  the  second  quarter  of  1873  was  part  of  i£va£onofmic 
a  general  epidemic  outbreak  of  that  disease,  of  world-wide  diffusion,  smallpox, 
marked  wherever  it  occurred  by  an  intensity  and  malignancy  unequalled 
by  any  previous  epidemic  of  the  disease  within  living  memory.  The 
outbreak  seems  to  have  begun  in  France  about  a  year  before  it  mani- 
fested itself  in  the  United  Kingdom.  In  the  last  quarter  of  1869,  it  was 
already  making  considerable  progress  in  Paris  ;  early  in  1870,  it  prevailed 
in  Orleans,  Bordeaux,  Lyons,  and  other  large  towns,  and  in  the  course  of 
the  year  extended  with  great  mortality  over  nearly  the  whole  of  France. 
Except,  however,  in  so  far  as  it  was  directly  conveyed  by  French  pri- 
soners to  various  places  in  Germany,  there  was  very  little  extension  beyond 
France  till  towards  quite  the  close  of  1870.  The  epidemic  then  mani- 
fested itself  in  London,  in  two  or  three  of  the  chief  towns  of  Holland, 
in  Milan,  at  Geneva,  and  in  some  other  places,  becoming  thereafter 
rapidly  diffused  over  a  great  part  of  Europe.  During  1871,  England 
and  Scotland,  Holland,  Hamburgh,  Prussia  and  the  whole  North  of 
Germany,  Italy,  and  Spain  felt  the  full  force  of  the  epidemic ;  and 
the  first  beginnings  of  its  ravages  were  experienced  in  some  of  the 
other  countries  of  Europe,  as  in  Ireland  and  in  Denmark.  In  the 
course  of  this  year  it  spread  beyond  Europe  to  various  places  in  Africa 
(where  it  raged  along  the  Gold  Coast),  to  the  West  Indies,  and  to  North 
America.  During  1872,  while  still  continuing  its  course  in  most  of  the 
countries  it  had  attacked  in  1871,  it  made  further  extensions  over  the 
continent  of  Europe,  invading  Austria,  Hungary,  Russia,  and  Finland, 
over  Africa,  atid  over  North  America;  it  spread  also  to  South  America 
and  the  South  Sea  Islands  ;  and  it  invaded  various  places  in  the  East. 
In  1873  the  greater  part  of  its  course  in  Europe  had  been  run,  but  there 
were  yet  during  the  earlier  part  of  the  year  various  countries  and  dis- 
tricts, and  important  capitals,  as  St.  Petersburgh  and  Vienna,  still  under 
its  full  influence.  By  the  middle  of  1873,  however,  the  pandemic  ex- 
tension of  the  disease  in  Europe  may  be  considered  to  have  terminated, 
and  smallpox  generally  has  since  then  been  quiescent,  though  there 
have  been  some  considerable  local  outbreaks. 

In  every  country  attacked,  so  far  as  our  information  extends,  the  Itsoeoullar 
peculiar  intensity  of  this  epidemic  was  manifested  by  the  extreme  ma,,K"ancy- 
diffusiveness  of  the  disease,  by  its  attacking  in  unusual  proportion 
persons  who  were  regarded  as  protected  against  the  disease,  whethei 
by  previous  smallpox  or  by  vaccination,  and  by  the  occurrence  with  quite 
remarkable  frequency  of  cases  of  a  malignant  and  hemorrhagic  type,  and 
a  consequent  unusually  high  ratio  of  deaths  to  attacks.  The  actual  mor- 
tality from  the  disease  in  the  different  countries  invaded  varied  how- 
ever very  greatly,  the  chief  determining  influence  being,  as  will  be 

hereafter  shown,  the  state  of  their  respective  populations  in  regard  to 
vaccination. 

§2. 

The  recurrence  of  an  epidemic  of  smallpox  in  England  at  the  time  its  onthronk  in 
that  this  outbreak  took  place  had  been  anticipated  ;  for  the  last  preceding  E"g 
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its  reiatiin°?oin    ePiclemic  nfttl  terminated  at  the  beginning  of  1866,  and  the  period  of  from 
Vaccination  and  three  to  four  y ears — the  utmost  time  which  had  heretofore  intervened 
j^V«5<jina,tion   between  any  two  epidemic  outbreaks  of  smallpox  in  this  country— had 
thus  already  been  exceeded.    Previous  to  the  Vaccination  Act  of  1853, 
epidemics  of  smallpox  had  been  of  still  more  rapid  recurrence,  But 
from  1853,  which  was  the  terminal  year  of  a  protracted  epidemic, 
there  was  no  outbreak  till  1857,  when  another  epidemic  set  in  which 
lasted  until  the   end  of  1859  or  beginning  of  1860.     This  was 
followed  by  rather  more  than  three  years  of  very  low  smallpox 
mortality,  the  deaths  in  1861  being  the  fewest  that  have  ever  been 
recorded,  viz.,  1,320,  on  a  population  which  was  then  20,199,  314,  or 
at  the  rate  of  66  per  million  of  population.    In  1863  another  epidemic 
set  in  which  lasted  till  early  in  1866,  an  epidemic  which  was  of  much 
severity,  and  caused  in  the  aggregate  upwards  of  20,000 deaths.  The  four 
years  which  succeeded  were  again  years  of  very  small  relative  mortality; 
the  smallpox  deaths,  which  in  1867  were  only  2,513,  and  in  1868  only 
2,052,  further  declining  in  1869  to  1565,  or  72  per  million  of  the  then 
population,  a  death-rate  little  exceeding  that  of  the  exceptional  year 
1861.*    But  at  the  close  of  1869  a  gradual  rise  in  the  smallpox  mor- 
tality— the  invariable  precursor  of  an  epidemic  outbreak — set  in  ;  and 
before  the  end  of  1870,  as  the  following  table  shows,  the  outbreak  was 
upon  us  : 

Smallpox  Mortality. 


Period. 

All  England. 

London  only. 

1 809,  whole  year 

1,565 

275 

1870,  first  quarter 

405 

99 

1 870,  second  quarter 

446 

118 

1  870,  third  quarter 

500 

157 

1870,  fourth  quarter 

1,229 

584 

So  clearly  in  fact  had  this  gradual  rise  in  the  mortality  of  smallpox, 
which  at  first  was  most  marked  in  London,  been  taken  as  an  indi- 
cation that  another  epidemic  was  impending,  that  in  the  spring  of  1870, 
the  Lords  of  Her  Majesty's  Council  (with  whom  then  rested  the  super- 
vision of  public  vaccination),  felt  it  incumbent  on  them  to  give  warning 
of  this  to  certain  metropolitan  Boards  of  Guardians  who  had  been  negli- 
gent in  their  administration  of  the  Vaccination  Act,  1867,  and  represent 
to  them  the  consequences  which  their  neglect  would  surely  entail  on 
their  respective  unions. 
Its  high  rate  of  The  outbreak  then  was  by  no  means  unexpected  :  but  wha  t  had  not 
mortality.         keen  anticipated,  even  by  the  physicians  the  most  experienced  in  small- 


*  This  sketch  applies  to  the  kingdom  at  large,  and  not,  of  course,  to  each  indi- 
vidual part  of  it  at  the  same  time.  It  often  happens  that  smallpox  is  epidemic  in  a 
particular  town,  or  a  particular  part  of  the  kingdom,  when  the  kingdom  at  large  is 
verv  free  from  it,  and  vice  versa.  Thus,  in  the  epidemic  of  1863-5,  London  was 
attacked  early  (in  1863),  and  contributed  largely  to  the  mortality  of  that  year  ;  but 
in  1864  and  1865,  when  the  disease  raged  over  the  country,  the  smallpox  mortality 
of  the  metropolis  was  below  the  average  ;  whereas  in  1866-7,  when  there  was  a  great 
subsidence  of  smallpox  in  England  generally,  there  was  in  London  a  considerable 
epidemic.  In  1869,  when  smallpox  in  England  was,  as  shown  in  the  text,  almost  at  its 
minimum,  there  was  a  considerable  outbreak  in  Yorkshire,  which  division  of  the  king- 
dom contributed  610  to  the  1,565  total  deaths  of  the  year.  And  so,  to  anticipate 
a  little,  in  1874,  while  the  smallpox  was  very  quiescent  in  the  large  towns  of  England 
generally,  it  has  been  very  prevalent  and  fatal  iu  Birmingham. 
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pox,  was  the  extreme  intensity  which  the  outbreak  manifested.    The  On  Smallpox  in 

varying  intensity  of  different  epidemics  of  the  same  disease  is  indeed  a  vLdlmS/and 

well-known  fact,  and  had  been  illustrated,  as  regards  smallpox,  at  the  Vaccination 

various  times  in  the  Hospital  set  apart  for  the  treatment  of  that  disease 

in  London  :  the   ordinary  mortality  of  natural  smallpox  as  therein 

observed,  35  per  cent,  of  the  cases  admitted,  having   in  certain 

epidemics  been  known  to  mount  as  high  as  47  per  cent.,  and  that 

of  post-vaccinal  smallpox  to  increase  from  7  to  10  percent.     But  no 

experience  which  had  been  acquired  in  that  Hospital  had  led  to  the 

expectation  that  the  ordinary  rate  of  mortality  to  attacks  would  by  any 

epidemic  influence  be  nearly  doubled.    Yet  such  was  the  case  in  1871 

and  1872,  in  the  former  of  which  years  the  deaths  from  the  natural  disease 

were  66' 2  per  cent,  and  in  the  latter  77  per  cent,  of  the  natural  cases  ; 

or  in  the  two  years  combined  (for  the  admissions  in  1872  were  too  few  to 

form  by  themselves  a  proper  basis  of  comparison)  67 "  5  per  cent,  of  such 

cases  :  while  the  deaths  in  the  post-vaccinal  cases  were  15  per  cent.  This 

result  is  stated  by  Dr.  Munk  and  Mr.  Marson,  in  their  report  for  1871, 

to  have  been  due  "  to  the  severity  of  the  disease,  and  especially  to  the 

"  number  of  cases  of  malignant  smallpox,  the  proportion  of  which  to 

"  other  cases  has  been  very  largely  in  excess  of  anything  withiu  the 

"  previous  experience  of  either  of  your  medical  officers."* 

In  the  33  years  which,  at  the  time  this  outbreak  commenced,  had  Comparison  of 
elapsed  from  the  first  establishment  in  England  of  a  complete  system  of  w\ththatofy 
registration  of  the  causes  of  death  there  had  been  abundant  illustrations  g^l^^"^  the 
of  the  varying  fatality  of  smallpox  epidemics  ;  but  it  had  been  supposed  disease.'08  °  6 
by  many — quite  erroneously  as  it  now  appears — that  that  period  had 
been  sufficient  to  exhibit  the  limits  of  the  fluctuations.    Only  twice 
since  the  close  of  the  great  epidemic  of  1837-41  had  the  smallpox 
deaths  in  England  in  any  year  exceeded  7,000,  viz.  in  1852,  when  they 
were  7,320,  and  in  1864  when  they  were  7,684.    And  though  the 
epidemic  of  1837-41.  just  referred  to,  had  exhibited  a  mortality  enor- 
mously in  excess  of  these  numbers  (the  deaths  in  1838  alone  having  been 
no  fewer  than  16,268),  yet  as  this  was  anterior  to  any  vaccination  laws, 
and  at  a  time  when  the  proportion  of  the  population  which  was  unpro- 
tected by  vaccination  was  many  times  as  great  as  it  is  now,  a  recurrence 
of  any  such  considerable  mortality  as  was  then  observed  had  been  quite 
outside  ordinary  calculations.    The  mortality  of  the  1870-3  epidemic 
has  not  indeed  been  by  any  means  so  great  in  proportion  to  population 
as  was  that  of  1837-41,  but  it  has  approached  it  more  nearly  than  had 


*  Report  of  the  Medical  Officers  of  the  Smallpox  and  Vaccination  Hospital, 
London,  for  the  year  1871. — No  report  was  printed  for  1872,  and  I  am  indebted  to 
the  kindness  of  Mr.  Marson  for  the  statistics  of  that  year.  No  doubt,  severe  cases 
always  find  their  way  in  unusual  proportion  to  the  Smallpox  Hospital,  so  that  its  ratio 
of  mortality  to  cases  was  higher  than  in  London  generally.  But  even  in  the 
Hospitals  of  the  Metropolitan  Asylum  District,  in  which  the  cases  admitted  would 
be  of  a  more  average  character,  the  ratio  of  deaths  to  admissions  was  extraordinary, 
amounting  to  44-80  per  cent,  among  the  unvaccinated,  and  to  10  '15  per  cent,  among 
the  vaccinated.  The  ratio  in  the  hospitals  of  provincial  and  foreign  towns  generally 
has  ranged  from  40  to  50  per  cent,  among  the  unvaccinated,  and  from  8  to  10  or  11 
per  cent,  among  the  vaccinated — enormous  rates,  and  attributed  everywhere  to  the 
same  cause,  viz  :  the  unusual  proportion  of  malignant,  black,  and  hcemorrhagic  cases. 
In  several  of  these  hospitals  the  rates  were  as  high  or  higher  than  in  the  Smallpox 
Hospital  of  London,  as  in  the  "  Baraeken-Lazareth  auf  dem  Templehofcr  Feldc,"  at 
Berlin,  which  were  used  as  additional  municipal  smallpox  hospitals  during  the  epidemic 
in  that  city, and  in  which  the  mortality  among  the  unvaccinated  was  81 '25  per  cent., 
and  among  the  vaccinated  14  per  cent;  in  the  Hospital  at  Leipsic,  in  which  the 
mortality  among  the  unvaccinated  was  71  per  cent.,  and  among  the  vaccinated  (in- 
cluding doubtful  cases)  between  9  and  10  per  cent ;  and  others. 
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appeared  possible.  During  the  1837-41  epidemic  there  were  registered 
from  July  1st,  1837,  to  the  termination  of  the  epidemic  in  1841,  48,012 
smallpox  deaths  in  a  mean  population  of  15|  millions;*  during  the 
J  870-3  epidemic,  44,433  deaths  in  a  mean  population  of  nearly  23 
millions.  The  proportionate  mortality  therefore  of  the  epidemic  of  1870-3 
has  been  less  than  two-thirds  that  of  1837-41. 

The  progress  of  the  1870-73  epidemic  in  England  is  shown  in  the 
following  table  : — 


Deaths  prom  Smallpox  :  Epidemic  of  1870-3. 


Period. 

All  England. 

London  only. 

1870,  last  quarter 

1,229 

584 

1871,  first  quarter 
1871,  second  quarter 
1871,  third  quarter 
1871,  fourth  quarter 

4,903 
7,012 
4,612 
6,380 

2,400 
3,241 
1,255 
980 

1872,  first  quarter 
1872,  second  quarter 
1872,  third  quarter 
1872,  fourth  quarter 

7,720 
6,521 
2,953 
1,G65 

831 
582 
237 
131 

1873,  first  quarter 

1,084 

46 

Total 

44,079  f 

10,287 

By  the  second  quarter  of  1873,  when  the  deaths  had  further  fallen 
to  722,  the  epidemic  may  be  said  to  have  terminated  in  Englaud.  The 
smallpox  deaths  of  the  last  half  of  that  year  were  but  526 ;  and  the 
smallpox  mortality  of  the  entire  year  was  but  2,332,  which  is  much 
below  the  annual  average.^ 

London  and  Liverpool  were  among  the  first  places  in  the  Kingdom, 
and  were  the  first  places  of  any  importance,  to  feel  the  force  of  the  epi- 
demic. Together  they  contributed  879  to  the  1,229  deaths  of  the  last 
quarter  of  1870  ;  and  if  the  smallpox  deaths  that  occurred  in  them  be 
subtracted  from  the  smallpox  mortality  of  the  entire  kingdom  it  will  be 
seen  that  the  apparent  decline  (as  exhibited  in  the  above  table)  of  the 
epidemic  in  England  in  the  third  quarter  of  1871,  and  its  apparent 
subsequent  rise,  were  simply  due  to  the  epidemic  haviug  subsided  in 
these  two  great  towns,  while  it  was  steadily  progressing  over  the  rest 
of  the  kingdom. 


*  The  epidemic  of  1837-41  was  in  full  force  when  the  system  of  national  regis- 
tration of  births  and  deaths  first  came  into  operation  in  England,  on  July  1,  1837; 
of  its  earlier  ravages  therefore  we  have  no  account,  so  that  the  total  number  of  deaths 
of  the  epidemic  must  have  been  considerably  in  excess  of  the  48,012  stated  in  the 
text.  In  the  latter  half  alone  of  1837  the  smallpox  deaths  registered  were  5,81 1 ;  in 
1838  they  exceeded  16,000;  the  epidemic  then  slowly  declined  throughout  1839  and 
1840,  causing  9,131  and  10,434  deaths  in  those  years  respectively,  and  did  not 
terminate  till  1841. 

f  These  numbers,  taken  necessarily  from  the  Quarterly  returns  of  the 
Registrar  General,  are  fewer  by  354  than  the  total  previously  given,  in  making  up 
which  advantage  has  been  taken  of  the  revised  numbers  subsequently  published  for 
each  year  by  the  Registrar  General  in  his  Animal  Reports.  The  Report  for  1871 
gives  219  smallpox  deaths,  and  that  for  1872  gives  135  deaths,  beyond  those  included 
in  the  Quarterly  returns. 

%  The  average  annual  smallpox  deaths  in  England  from  1854  to  1870  inclusive 
Mere  3,493. 
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Deaths  from  Smallpox:  Epidemic  of  1870-73. 


Period. 

England,  except 
London  and 
Liverpool. 

1870,  last  quarter 

350 

1871,  first  quarter 
1871,  second  quarter  - 
1871,  third  quarter 
lo/l,  iourtn  quartet 

1,441 
3,092 
3,207 
5,372 

1 872,  first  quarter 
1872,  second  quarter 
1872,  third  quarter 
1872,  fourth  quarter 

6,865 
5,923 
2,712 
1,528 

1873,  first  quarter 

1,033 

On  Smallpox  in 
its  relation  to 
Vaccination  and 
the  Vaccination 
Laws. 


The  earliest  centres  of  infection  after  London  and  Liverpool  were  Immortality 
the  mining  districts  in  the  North  of  England  and  in  certain  parts  of  Re^ration 
South  Wales.     By  the  second  quarter  of  1871  the  epidemic  had  Divisions; 
extended  to  nearly  every  one  of  the  eleven  registration  divisions  of  the 
kingdom  :  the  York  division,  however,  which  was  the  last  attacked, 
not  feeling  its  influence  to  any  considerable  extent  till  the  third  quarter 
of  that  year.    The  degree  in  which  each  division  suffered  is  shown  in 
the  following  table. 


ted 
;ion, 

Smallpox  Deaths. 

Smallpox  Deaths  per  1,000  of 
population. 

Division. 

c~ 

®  z:  . 

Mean  of 

3pS 

1871. 

1872. 

1871. 

1872. 

the  two 

years 

I.  London  - 

3,251,200 

7,912 

1,786 

2-43 

0-54 

1-48 

II.  South  Eastern  - 

2,167,720 

993 

1,050 

0-45 

0*48 

0-46 

III.  South  Midland  - 

1,442,654 

617 

878 

0-42 

0-61 

0-51 

IV.  Eastern  - 

1,218,728 

759 

1,067 

0-62 

0-87 

0-74 

V.  South  Western  - 

1,880,777 

896 

1,142 

0-47 

0-61 

0-54 

VI.  West  Midland  - 

2,720,669 

1,044 

3,838 

0-38 

1-41 

0-89 

VII.  North  Midland  - 

1,400,935 

554 

1,853 

0-39 

1-31 

0-85 

VIII.  North  Western  - 

3,389,044 

3,597 

864 

1-06 

0-25 

0-61 

IX.  Tork 

2,395,569 

1,023 

2,443 

0-47 

J -01 

0-74 

X.  Northern  - 

1,414,234 

4,646 

2,040 

3-28 

1-44 

2-36 

XI.  Welsh  - 

1,421,670 

1,085 

2,133 

0-76 

1-50 

1-13 

England 

22,712,266 

23,126 

19,094 

1-024 

0-833 

0-928 

Thus  the  South  Eastern  and  South  Midland  divisions,  notwithstand- 
ing their  dangerous  proximity  to  London,  suffered  least;  the  Northern 
division  incompai-ably  the  most ;  next  to  which  came  the  Metropolis ; 
and  then  the  Welsh  division. 

The  Northern  division  of  the  kingdom  comprises  the  counties  of 
Durham,  Northumberland,  Cumberland,  and  Westmoreland.  But  it  is 
to  the  mining  county  of  Durham  and  to  three  unions  in  Northumberland 
alone  that  the  division  owes  its  bad  pre-eminence.  The  smallpox  death 
rate  of  the  whole  county  of  Durham  in  1871  was  4*52  per  thousand  ; 
that  of  the  towns  of  Sunderland  and  South  Shields  being  nearly  the 
double  of  this.  In  1872  the  smallpox  death  rate  of  Durham  county  was 
1  '87  ;  and  tho  mean  of  the  county  for  the  two  years  was  3 '  19,  or  more 
than  threefold  that  of  the  kingdom  at  large.  The  great  number  of  deaths 
in  the  Newcastle-on-Tyne,  Tynemouth,  and  Morpeth  unions  in  1871 
caused  the  smallpox  death  rate  in  Northumberland  in  that  year  to  be 
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it?rotat!Jmton  2  95  pe-r  1'000'the  following  year  it  was  0-92,  the  mean  of  the  two 
vaccination  and  years  being  1 ■  93,  or  more  than  double  the  rate  of  the  kingdom  at  large. 
Lawlf00"1*1'011  So  }n  the  Welsl1  division,  the  excess  of  mortality  over  the  average  of 
the  kingdom  (much  less  marked  thau  in  the  Northern  division)  was 
due  to  the  mining  districts  of  Monmouthshire  and  South  Wales :  the 
mortality  of  North  Wales  was  much  below  the  average.  The  small- 
pox death  rate  of  Monmouthshire  was,  in  1871,  1-44,  and  in  1872, 
2*53  per  thousand,  the  mean  for  the  two  years  being  1'98:  in  the 
Bedwellty  union  it  was  3-2  per  1,000  in  1871,  and  5*2  per  1,000  in 
1872.  In  South  Wales  the  death  rate  was  0-76  per  1,000  in  1871,  and 
1"88  in  1872,  the  mean  being  L32.  The  unions  chiefly  contributary 
to  this  high  death  rate  were  Pontypridd,  Merthyr,  Neath,  and  Swansea. 
In  Pontypridd  the  smallpox  death  rate  was  the  highest,  amounting  in 
1872  to  6  per  1,000  of  population  ;  the  epidemic,  however,  in  this  union 
ran  its  entire  course  in  this  one  year,  there  having  been  only  7  smallpox 
deaths  in  1871. 

The  West  Midland  division,  comprising  the  counties  of  Gloucestershire, 
Herefordshire,  Shropshire,  Staffordshire,  Worcestershire,  and  Warwick- 
shire, would  have  stood  very  differently  to  what  it  does  in  the  Table 
but  for  the  mining  county  of  Staffordshire,  which,  with  about  a  third  of 
the  population  of  the  whole  division,  contributed  in  1871  considerably 
above  half,  and  in  1872  nearly  two  thirds,  of  its  smallpox  deaths. 

These  facts  bring  out  with  great  force  the  urgent  need  which  exists 
for  a  more  effective  sanitary  supervision  of  the  mining  class  of  our 
population. 

The  following  table  exhibits  the  mortality  of  the  epidemic  in  the  18 


mid  in  the 
chief  towns. 


chief  towns  of  England  : — 


1871. 


1872. 


Town. 

Estimated 

Total 

Smallpox 
Deaths  per 

1,000  of 
population. 

Estimated 

Total 

Smallpox 
Deaths 

Population 

Smallpox 

Population 

Smallpox 

in  the 

Deaths 

in  the 

Deaths 

per  1,000 

middle  of 

in  the 

middle  of 

in  the 

of 

the  year, 

year. 

the  year. 

year. 

population. 

London 

3,263,872 

7,912 

2-43 

3,811,298 

1.78G 

0-54 

Portsmouth  - 

113,450 
80,533 

39 

0-34 

115,455 

508 

439 

Norwich 

215 

3-01 

81,105 

317 

39 

Bristol 

183,208 

45 

0-24 

186,428 

209 

1-12 

Wolverhampton 

68,4,76 

284 

l-lt 

09,268 

180 

2-6 

Birmingham 

344,980 

61 

0*17 

350,104 

298 

0-82 

Leicester 

95.882 

11 

o-ii 

99,1  i;; 

313 

3-15 

Nottingham  - 

86,929 

14-1 

l  •(;.', 

88,225 

205 

2-32 

Liverpool 

494,649 

1,919 

3-9 

499,897 

50 

o-i 

Manchester  - 

351,488 

267 

0-75 

352,759 

75 

0-21 

Salford 

125,422 

227 

1-8 

1 27,923 

41 

032 

Oldham 

(This  town  first  took  its  place  among 
the  "  chief  towns  "  in  1872.) 

81,004 

26 

o-s 

Bradford 

146,987 

5 

151,720 

82 

0-21 

Leeds 

260,657 

48 

0-16 

266,564 

268 

i-o 

Sheffield 

241,507 

406 

1-68 

2-47,847 

601 

2-42 

Hull 

122,266 

57 

0-40 

124,976 

216 

1-72 

Sunderland  - 

98,797 

850 

8-6 

100,665 

54 

054 

Newcastle-on-Tyne 

128,677 

095 

6-4 

130,76-1 

135 

i-os 

Sunderland,  which  in  1871  had  more  than  double  the  smallpox  death 
rate  of  any  town  except  Newcastle-on-Tyne,  still,  by  a  long  way,  heads 
the  list  on  a  review  of  the  two  years  combined  ;  then  come  Norwich, 
Wolverhampton,  Newcastle-on-Tyne  ;  followed,  at  some  considerable 
interval,  by  Portsmouth,  Sheffield,  Liverpool,  Nottingham,  and  Leicester. 
The  lowest  average  annual  smallpox  death  rate  of  these  ten  towns  for 
the  two  years  was  in  Leicester,  where  it  amounted  to  1  -6  per  thousand. 
The  death  rate  of  the  remaining  chief  towns  was  considerably  smaller. 


The  mortality  of  this  epidemic  was,  as  I  have  said,  such  as  had  not  On  Smallpox  in 
been  known  in  England  for  30  years,  and  has  at  least  proved  a  complete  VactiiwtioVand 
answer,  if  indeed  an  answer  had  been  required,  to  the  notion  which  ^Vaccination 
had  of  late  years  been  ventilated  by  some  that  smallpox  was  a  disease  comparison 
tending  naturally  to  extinction.    What  was  the  mysterious  "  epidemic  °f  mortality- 
influence  "  which  caused  such  peculiar  intensity  of  the  disease  at  this  ^th'themo™10 
particular  time  is  quite  unknown  to  us.    But  before  proceeding  further,  talityof  last 
it  seems  very  important  that  it  should  be  noted  that  the  mortality  of  Cen  Ury* 
this  epidemic,  alarming  to  us  as  it  has  been,  has  not  approached  what 
was  the  usual  annual  smallpox  mortality  of  the  kingdom  at  the  time 
when  vaccination  was  unknown.  The  annual  average  smallpox  death 
rate  of  that  period, — not,  be  it  observed,  the  death  rate  of  a  particular 
year  of  special  prevalence  of  the  disease,  but  the  annual  average  death 
rate — was  more  than  threefold  the  death  rate  of  this,  in  our  time  quite 
exceptional,  outbreak.    The  estimated  annual  smallpox  death  rate  of 
England  in  the  last  century  was  3,000  per  million  of  population :  the 
mean  annual  death  rate  of  this  epidemic  was  928  per  million,  having, 
in  1871,  been  1,024,  and  in  1872,  833  per  million.  The  average  annual 
smallpox  death  rate  of  the  metropolis  in  the  prc-vacciue  period  was  from 
400  to  500  per  hundred  thousand  of  population  ;*  the  mean  annual  death 
rate  of  this  epidemic  was  148,  having,  in  1871,  been  243,  and  in  1872, 
54.    And  if  an  average  be  taken  of  the  smallpox  mortality  of  England 
for  the  whole  20  years  (1854-1873)  during  which  there  has  been  a 
compulsory  vaccination  law,  a  period  which  includes  the  whole  of  the 
recent  epidemic,  the  annual  death  rate  is  found  to  be  245  per  million 
of  population,  or  less  than  a  twelfth  of  the  rate  of  last  century. 

The  smallpox  deaths  in  England  were  2,332  in  1873,  and  2,112  in 
1874.  In  the  former  of  these  years  some  manifestations  of  the  epidemic 
continued  in  Birmingham,  Leeds,  and  Portsmouth.  In  the  latter  year, 
Birmingham  was  the  only  important  town  which  suffered  at  all  seriously 
from  smallpox.  London,  since  the  termination  of  the  epidemic,  has 
enjoyed  an  immunity  from  smallpox  which  is  unprecedented.  The  total 
deaths  from  that  cause  in  1873  were  115,  and  in  the  present  year  (1874) 
have  been  56  only. 

The  epidemic  invaded  Ireland  towards  the  end  of  the  third  quarter  Outbreak  or  the 
of  1871.  and  it  lasted  till  the  second  quarter  of  1873.  The  total  small-  t$md°  " 
pox  deaths  for  the  years  1871  and  1872  (including  105  deaths  which  had 
occurred  in  the  first  two  quarters  of  1871,  before  the  disease  had  spread 
as  an  epidemic),  were  3,913,  viz.,  665  in  1871,  and  3,248  in  1872.  If  to 
these  be  added  379  deaths  which  occurred  iu  the  first  two  quarters  of 
1873,t  we  have  a  total  mortality  of  4,292  in  two'years  and  a  hah',  giving 
an  annual  death  rate  for  that  period,  on  the  enumerated  population  of  1 871 
(5,412,377),  of  0-31  per  thousand  of  population.  In  1872,  the  year  of 
severest  mortality,  the  death  rate  was  0-60  per  thousand  of  population. 
Belfast  and  Dublin  were  in  1871  the  Unions  which  suffered  most,  contri- 


Smallpox  Deaths  per 
100,000  of  population. 
*  Average  of  years  1GCO-79        ...  417 
„  1728-57         -       -       -  420 

„  1771-80        -       -       -  502 

See  table  by  Dr.  Ear*,  p.  10  of  "  Tapers  relating  to  the  History  and  Practice  of  Vac- 
cination." The  increased  smallpox  mortality  towards  the  close  of  the  last  century 
was  attributed  to  the  then  prevalent  practice  of  inoculation. 

t  By  the  third  quarter  of  1873  the  epidemic  had  quite  subsided,  only  30  deaths 
from  smallpox  being  registered  during  that  quarter.  During  the  present  year  (1874) 
there  has  been  a  recrudescence  of  the  disease  in  Ulster,  and  some  extension  in  Con- 
naught,  in  which  the  illegal  practice  of  smallpox  inoculation  appears  to  have  played 
a  part.  The  year's  mortality,  however,  from  smallpox  is  below  the  average  of  the 
preceding  ten  years. 
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On  Smallpox  in 
its  relation  to 
Vaccination  and 
the  Vaccination 
Laws. 


Its  outbreak  in 
Scotland. 


bating,  .as  appears  from  the  detailed  Annual  Report  of  the  Registrar 
General  for  Ireland,  509  to  the  665  smallpox  deaths  of  that  year.  In 
1872  the  disease  was  diffused  more  or  less  over  the  whole  of  Ireland, 
with  the  exception  of  the  province  of  Connaught.  The  chief  mortality 
was  in  the  cities  of  Dublin  and  Cork.  The  deaths  in  Dublin  in  1872  were 
1,350,  and  throughout  the  whole  of  the  epidemic  1,557,  or  at  the  rate  of 
5  per  thousand  of  population,  a  rate  exceeding  that  of  any  large  English 
town  except  Sunderland,  Norwich,  Wolverhampton,  and  Newcastle-on- 
Tyne.  The  deaths  in  Cork  were  1,873,  or  at  the  rate  of  9-6  per 
thousand  of  population,  which  is  a  higher  rate  than  that  of  any  large 
town  in  England. 

The  epidemic  reached  Scotland  also  in  1871.  The  detailed  returns  of 
the  causes  of  death  in  that  year  have  not  yet  been  published,  but  I  am 
indebted  to  Dr.  Robertson,  of  the  General  Register  Office,  Edinburgh, 
for  the  information  that  the  smallpox  deaths  of  the  year  amounted  to  1 ,432, 
or  0  •  42  per  thousand  of  the  population.  The  year  following,  the  deaths 
were  much  more  numerous,  but  the  actual  numbers  cannot  yet  be  given. 
Full  information,  however,  for  the  whole  two  years,  as  also  for  1873  and 
1874,  exists  concerning  the  eight  chief  towns  of  Scotland.  Of  these, 
Glasgow  and,  to  a  much  slighter  extent,  Greenock  exhibited  manifesta- 
tions of  the  epidemic  influence  early  in  1871  ;  but  such  manifestations 
were  of  comparatively  small  amount  and  short  duration,  and  it  was  not 
till  the  last  quarter  of  1871  that  the  force  of  the  epidemic  began  largely 
to  be  felt  in  any  of  the  towns  in  question.  It  continued  until  the  end 
of  June  1872,  by  which  time,  in  most  of  them,  it  had  terminated.  The 
smallpox  deaths  in  the  eight  towns  were  886*  in  1871,  of  which  646 
occurred  betweeu  the  months  of  September  and  December  inclusive,  and 
1,537  in  1872,  of  which  1,359  were  from  January  to  May  inclusive  ;  there 
being  only  178  in  the  remaining  seven  months  of  the  year.  Edinburgh, 
Leith,  Glasgow,  Dundee,  and  Aberdeen  were  the  towns  which  con- 
tributed chiefly  to  this  mortality,  as  will  be  seen  by  the  following  table  : 


1871. 

1872. 

Town. 

Estimated 
Population 

in  the 
middle  of 
the  year. 

Total 
Small- 
pox 
Deaths 
in  the 
year. 

Small- 
pox 

Deaths 

under 
five 
years 

of  age. 

Total 
Small- 
pox 
Deaths 
per  1,000 
of  popu- 
lation. 

Estimated 
Population 

in  the 
middle  of 
the  year. 

Total 
Small- 
pox 
Deaths 
in  the 

year. 

Small- 
pox 
Deaths 
under 
five 
years 
of  age. 

Total 
Small- 
pox 
Deaths 
per  1,000 
of  popu- 
lation. 

Glasgow  V- 
Edinburgh 
Dundee 
Aberdeen  - 
Greenock  - 
Leith 
Paisley 
Perth 

479,922 
201,766 
121,585 
88,567 
60,245 
46,753 
48,272 
26,378 

180 
169 
375 
33 
30 
82 
3 
8 

62 
27 
82 
4 
9 
14 
3 
1 

0-87 
0-78 
3-00 
0-37 

0-  49 

1-  76 
0-06 
0-80 

489,421 
205,009 
124,817 
90,057 
62,097 
47,888 
-18,355 
26,117 

148 
702 
299 
132 

9 
222 

9 
IS 

25 
150 
107 
21 
S 
53 
2 
1 

O'SO 

8-4 

24 

V* 

0*15 

4'6 

0-19 

0-61 

The  eight  towns  - 

1,073,608 

880 

202 

0-S2 

1,094,061 

1,537 

302 

1-41 

But  though  during  the  latter  half  of  1872  these  towns  were  mostly  free 
from  unusual  smallpox  mortality,  the  disease  lingered  in  Glasgow,  and 
during  the  course  of  1873  and  early  months  of  1874  both  Glasgow 
mid  Greenock,  suffered  severely  enough  to  show,  like  Birmingham  in 
England,  that  the  epidemic  had  not  during  the  two  years  in  which  it  so 
extensively  prevailed  over  the  kingdom  at  large  completely  exhausted 


*  These  are  tin-  revised  numbers  as  supplied  by  Dr.  Robertson,  and  differ  by  sis, 
ieom  the  numbers  given  in  the  Table. 
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itself  nor  lost  its  virulence  of  character.*    In  Glasgow,  in  which  the  On  Smallpox  in 

smallpox  deaths  of  the  last  half  of  1872  had  heen  only  51,  as  against  Statd 

97  of  the  preceding  half-year,  these  rose  in  1873  to  226,  a  death  rate  the  Vaccination 

of  0-42  per  thousand  of  population.    In  the  first  four  months  of  1874  Laws' 

they  were  173;  in  May  they  fell  to  18,  and  in  June  to  8,  by  which  time 

the  epidemic  in  that  city  may  be  regarded  as  over.   There  had  thus  been 

in  Glasgow  a  continuance,  with  intervals  of  quiescence,  for  three  years 

and  a  half.    The  total  smallpox  deaths  during  that  period  were  727, 

giving  an  annual  average  death  rate  of  0'42,  for  the  time  the  epidemic 

lasted.    Greenock,  as  the  table  shows,  suffered  but  little  in  1871-2, 

but  it  had  a  sharp  outbreak  in  1873,  the  deaths  in  that  year  being  198 

or  3-2  per  thousand  of  population  ;  a  rate  equal  to  that  of  Dundee  in 

1871  and  of  Edinburgh  in  1872.    There  were  21  deaths  in  January 

1874,  from  which  time  the  disease  rapidly  declined.    In  Paisley,  there 

was  a  small  outbreak  of  about  three  months'  duration,  in  the  spring  of 

the  present  year  (1874.) 

§  3. 

The  materials  at  my  command  do  not  enable  me  to  present  nearly  so 
complete  an  account  of  the  mortality  of  this  epidemic  on  the  Continent 
of  Europe  as  I  should  have  desired,  partly  because  in  most  of  the  States 
statistics  of  the  causes  of  death  are  either  not  kept,  or  kept  very 
imperfectly,  and  partly  because  in  many  of  those  States  in  which 
systematic  records  of  these  causes  are  kept,  the  abstracts  are  not  yet 
completed  for  the  whole  period  under  consideration.!  We  have,  how- 
ever, quite  sufficient  information  from  several  of  the  Continental  States 
to  enable  us  to  make  an  accurate  general  comparison  of  the  mortality 
from  the  epidemic  which  occurred  in  them  with  that  which  occurred  in 
the  United  Kingdom. 

Prussia  was,  after  France,  the  first  Continental  State  to  feel  the  In  Prussia, 
force  of  the  epidemic.  The  disease  seems  to  have  been  imported  there 
by  the  French  prisoners,  who,  in  the  latter  months  of  the  year  1870, 
arrived  in  large  numbers,  and  were  distributed  over  various  parts  of  the 
kingdom.  This  circumstance,  together  with  the  general  movement 
among  the  Prussian  population  itself  which  resulted  from  the  war, 
caused  the  disease  to  spread  with  a  rapidity  unknown  in  previous  epi- 
demics, and  a  large  portion  of  the  kingdom  to  be  brought  speedily  under 
its  influence,  so  that  the  smallpox  deaths  of  Prussia,  which  in  1870 
were  4,200,  rose  in  1871  to  69,839,  equivalent  to  a  death  rate  of 
2-43  per  thousand  of  the  population,  or  very  nearly  twice  and  a  half  the 
smallpox  death  rate  of  England  for  the  same  year.  The  epidemic  con- 
tinued over  Prussia  in  1872;  of  the  total  mortality  it  caused  during 


*  In  some  at  least  (of  course  I  have  not  information  as  regards  all)  of  the  local 
outbreaks  which  have  occurred  in  1873  and  1874,  the  smallpox  has  shown  the  same 
malignant  character  as  it  did  in  1871-2,  a  circumstance  which  is  calculated  to 
cause  anxiety  with  regard  to  future  general  epidemic  extensions,  and  which  should 
make  us  doubly  careful  in  maintaining  all  our  defences  against  this  fatal  disease. 

t  The  great  delay  which  takes  place  in  this  respect  is  remarked  on  in  several  of 
our  Consular  despatches.  Accurate  detailed  analyses  of  large  numbers  of  entries 
demand,  of  course,  a  great  deal  of  time.  It  is,  I  am  well  aware,  by  accident  only 
that  the  Abstracts  of  mortality  in  England  during  1872  did  not  appear  in  the  summer 
of  the  present  year  (1874),  and  cannot  yet  be  published  ;  but  seldom  is  much  less  than 
a  year  and  a  half  required  even  by  our  own  indefatigable  ltegistrar  General  to  get  out 
an  Annual  Abstract ;  and  the  Abstracts  for  Ireland  and  Scotland  are  always  much  later 
in  appearing  than  those  for  England.  In  fact  the  ltegistrar  General  for  Scotland  has 
not  yet  published  the  detailed  Abstracts  of  1871.  [As  these  sheets  are  passing 
through  the  press  the  Abstracts  for  England  in  1872  and  Ireland  in  1872  have  made 
their  appearance.] 
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On  Smallpox  in 
its  relation  to 
Vaccination  and 
the  Vaccination 
Laws. 


In  Holland. 


that  year,  an  account  has  not  as  yet  been  received.  For  Berlin,  how- 
ever, the  statistics  are  complete  for  the  whole  period  of  the  epidemic, 
which  lasted  in  that  city  from  the  latter  part  of  1870  until  July  1872. 
The  deaths  from  it  in  1871  amounted  to  5,084,  or  6-15  per  thousand 
of  population.  In  1872  they  were  1,100,  or  1-33  per  thousand  of 
population.*  The  entire  deaths  reported  for  the  whole  period  the  epidemic 
lasted  were  6,478,  of  which  2,837  were  in  children  under  five  years  old. 

From  Holland,  tho  official  information  for  the  whole  course  of  the 
epidemic,  excepting  certain  details  for  1872,  is  complete.^  The  force 
of  the  epidemic  began  to  be  felt  in  that  country  in  November  1870  ; 
of  706  smallpox  deaths  which  occurred  in  the  Netherlands  during  the 
whole  of  that  year,  no  fewer  than  553  were  in  the  months  of  November 
and  December,  viz.,  126  in  November  and  427  in  December ;  of  the  706 
deaths,  293  were  in  children  under  the  age  of  five  years.  The  disease  then 
spread  rapidly,  and  in  1871  the  total  deaths  from  it  in  the  kingdom 
amounted  to  15,787  (or  4*3  per  thousand  of  population),  of  which  7,734 
were  in  children  under  the  age  of  five  years.  In  1872,  the  epidemic 
declined  and  terminated,  the  deaths  amounting  to  3,731  (or  above  1  per 
thousand  of  population),  of  which  1,622  were  in  children  under  five  years 
of  age.  The  smallpox  death  rate  of  Holland  in  this  year  of  the  decline 
of  the  epidemic  was  thus  as  high  as  was  that  of  England  during  the 
year  when  the  disease  amongst  us  was  at  its  height.  The  provinces 
of  North  Holland,  South  Holland,  and  Utrecht,  were  those  which  chiefly 
suffered.  The  mortality  in  these  provinces  in  1871  and  1872  was  as 
follows  : — 


Province. 

Popula- 
tion at  end 
of  1870. 

Total 
small- 
pox 
deaths 
in  1871. 

Small- 
pox 
deaths  in 
children 

under 
the  age  of 
five  years 

in  1871. 

Total 
smallpox 
deaths  in 

1872. 

Total 
Smallpox 
Deaths  in 
1871  per 
1,000  of 
popula- 
tion. 

Total 
Smallpox 
deaths  in 
1872  per 
1,000  of 
popula- 
tion. 

North  Holland 

587,528 

3,009 

1,587 

713 

5-2 

1-2 

South  Holland 

711,457 

7,504 

4,138 

1,275 

10 -5 

1'8 

Utrecht 

174,775 

1,972 

820 

3U9 

11-3 

1-2 

The  mortality  in  the  chief  towns  in  1871  and  1872  was  as  follows  : 


Towm 

Population, 
at  end  of 
1870. 

ToialSmall- 
pox  Deaths 
in  1871. 

Smallpox 
Deaths 
under  live 
years  of 
age  in 
1871. 

Total  Small- 
pox Deaths 
in  1872.J 

Total  Small- 
pox Deaths 
in  1871  per 

1,000  of 
population. 

Total  Small- 
pox Deaths 
in  1872  per 

1,000  of 
population. 

Amsterdam  • 
Rotterdam  -  ; 
Tho  Hague  - 
Utrecht 
Leyden 
Groningen  - 
Arnheim 
Haarlem 

273,510 
123,677 
92,454 
60,752 
40,009 
38,006 
32,984 
31,688 

2,165 
1,701 
1,306 
772 
403 
227 
27 
12 

1,281 
1,120 
840 
418 
277 
64 
11 
0 

223 
6 
10 
20 
5 
36 
34 
48 

7-0 
13-7 
14'0 
12*7 
10-0 
5-9 
0-82 
0-38 

0*81 
005 

o-i 

0-S2 

0-  12 
0'94 
1  03 

1-  51 

The  eight  towns  - 

698,080 

6,613 

4,017 

3S2 

9 '54 

0-55 

*  Despatch,  Aug.  22,  1873,  from  H.M.  Charg6  d' Affaires  at  Berlin,  enclosing 
official  account  of  the  smallpox  epidemic 

+  Despatch  July  4,  1873,  from  H.M.  Minister  at  the  Hague,  supplemented  by 
detailed  (official)  information  subsequently  forwarded  by  Dr.  Ballot. 

t  The  smallpox  deaths  under  Jive  years  of  age  in  1872,  though  supplied  for  the 
kingdom  at  large  in  the  official  information  sent,  were  not  supplied  for  the  separate 
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The  official  information  concerning  smallpox  in  Sweden  in  1870,  On^Smallpox  in 
1871,  and  1872  tends  to  show  that  that  kingdom  was  during  those  years  Vacdnation  and 
little  affected  by  the  epidemic  then  raging  over  the  greater  part  of  «w  Vaccination 
Europe.    There  had  been,  indeed,  an  epidemic  in  Sweden  during  the  In  Sweden 
quinquenniad  1865-1869,  and  this  in  1870  was  apparently  on  the  decline. 
The  smallpox  deaths  for  the  whole  kingdom  during  1870  were  but  410, 
and  further  declined  the  year  following  to  230.    In  1872  they  were 
of  about  the  same  amount,  viz.,  256.    Stockholm  contributed  to  this 
mortality  104,  111,  and  44  deaths  in  each  of  these  years  respectively.  But 
in  December  1873  there  set  in  at  Stockholm  an  epidemic,  the  proportions 
of  which  were  more  in  correspondence  with  those  of  the  recent  pandemic 
outbreak  :  the  deaths  in  that  city  having  amounted  to  618  from  Decem- 
ber 1873  to  April  10  in  the  present  year  (1874),  at  which  time  the  epidemic 
was  described  as  still  raging.*  The  population  of  Stockholm  is  but  143,735, 
so  that  evidently  its  smallpox  death  rate  for  this  year  will  be  considerably 
in  excess  of  that  of  London,  or  even  of  that  of  Liverpool,  in  1871. 

In  Denmark  also  the  mortality  from  smallpox  was  not  considerable  I"  Denmark, 
either  in  1871  or  in  1872.  There  was  however  a  distinct  outbreak, 
commencing  in  the  former  and  terminating  in  the  latter  of  those  years. 
The  smallpox  deaths  of  the  entire  kingdom  were  108  in  1871  and  381 
in  1872 ;  those  of  Copenhagen  23  and  218  in  the  two  years  respectively. 
These  numbers  represent  a  smallpox  death  rate  per  thousand  of  popula- 
tion of  0-06  for  1871,  and  0"2  for  1872  in  the  whole  kingdom,  and  of 
0-13  in  1877  and  1-2  in  1872  in  Copenhagen. t  Of  the  241  deaths  in 
Copenhagen,  85  were  in  persons  under  the  age  of  15. 

In  the  State  of  Hamburgh  the  epidemic  set  in,  as  in  England  and  In  Hamburgh. 
Holland,  towards  the  close  of  1870.    There  were  registered  in  that  year 
83  deaths  from  smallpox,  of  which  56  took  place  in  the  months  of 


provinces  and  towns.  If  the  proportion  of  these  to  the  total  smallpox  deaths  of  the 
year  were  the  same  as  in  the  previous  years,  they  would  have  amounted  in  the  eight 
towns  to  229.  In  three  of  the  abovetowns,  viz.,  Rotterdam,  the  Hague,  and  Utrecht, 
the  epidemic  began  in  1870,  so  that  to  complete  the  account  for  them  there  would  need 
to  be  added  to  the  numbers  given  in  the  Table  56  deaths  in  Rotterdam,  270  in  the 
Hague,  and  143  in  Utrecht,  of  which  32,  125,  and  C2  respectively  were  under  five 
years  of  age. 

*  Despatch,  April  14th,  1874,  from  H.M.  Minister  at  Stockholm.  There  is  a  dis- 
crepancy, which  I  am  unable  to  account  for,  between  the  number  of  deaths  in  1870 
and  1871,  stated  in  Mr.  Erskine's  despatch,  which  was  supplied  him  by  the  Swedish 
Minister  for  Foreign  Affairs,  General  Bjornstjerna,  and  is  authenticated  by 
Bruzelius  the  Secretary  to  the  College  of  Health,  and  the  deaths  for  the  same  year, 
as  given  by  Dr.  Guttstadt  in  his  official  report  on  the  "  Pocken-Epidemie  in  Preussen," 
which  appear  to  have  been  supplied  him  by  Dr.  Berg,  the  head  of  the  Statistical 
Central-bureau  in  Stockholm.  The  following  is  the  information  supplied  by  Dr.  Berg, 
whose  figures  I  give  for  as  far  back  as  from  1855,  when  the  Table  given  at  p.  186 
of  the  "  Papers  relating  to  the  History  and  Practice  of  Vaccination  "  terminates :  — 


Year  (up  to  1870 
average  of  five  years). 

Population. 

Annual  Smallpox 
Deaths  (up  to  1870, 
average  of  five  years). 

Annual  Smallpox 

Deaths  per 
1,000  of  Population. 

1850-54 

3,541,717 

1,196 

0-33  (•) 

1855-59 

3,704,379 

682 

0-18 

1860-64 

3,967,118 

419 

0-10 

1865-69 

4,160,467 

1 ,303 

0-31 

1870 

4, 1 68,525 

764 

0-18 

1371 

4,204,177 

339 

(1-03 

(»)  This  is  the  last  complete  quinquenniad  given  In  Mr.  Simon's  Tables. 


t  Despatches  from  British  Consul,  October  14tli,  1873,  and  April  26th,  1874. 
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On  Smallpox  in 
its  relation  to 
Vaccination  and 
the  Vaccination 
Laws. 


In  Saxony. 


In  France  and 
Belgium. 


In  Austria. 


November  and  December.  The  disease  then  steadily  progressed  month 
by  month  till  August  1871,  when  the  epidemic  culminated.  The  deaths 
in  June,  July,  and  August  were  no  fewer  than  1,635,  of  which  578  were 
in  August.  The  period  of  decline  then  commenced,  but  the  outbreak 
did  not  terminate  till  the  spring  of  1872.  In  December  1871  there 
were  170  deaths;  in  January  1872,  132  ;  in  February,  98;  in  March, 
43;  in  April,  15;  in  May,  18;  after  this  only  occasional  entries  are 
met  with.  The  total  smallpox  deaths  in  1871  were  3,647,  or  28-97  per 
cent,  of  the  year's  mortality  from  all  causes  ;  and  10*76  per  thousand  of 
the  living  population  (338,974).  In  1872  the  smallpox  deaths  were 
318*  Of  the  3,965  deaths  in  1871-2, 1,938  were  in  children  under  five 
years  old. 

Our  official  accounts  for  Saxony  relate  to  the  city  of  Leipzic  only.  In 
that  city  the  epidemic  began  and  terminated  in  the  course  of  1871,  the 
smallpox  deaths  of  1870  having  been  only  5,  and  those  of  1872  only  21. 
But  in  1871  they  amounted  to  1,042,  which,  in  a  population  of  106,925, 
gives  a  death  rate  of  nearly  10  per  thousand  if  659  of  the  deaths  were  in 
children  under  5  years  of  age. 

No  general  official  records  of  death-causes  exist  either  for  France 
or  Belgium.  The  only  information  attainable  regards  particular 
places.  A  despatch  received  from  Brussels,  shows  that  the  smallpox 
epidemic  began  there  towards  the  close  of  1870  and  extended  into  1871, 
causing  in  the  former  year  224  and  in  the  latter  923  deaths,  a  death 
rate  on  the  population  of  that  city  of  0"7  and  2-9  per  thousand  respec- 
tively.^: In  Paris  the  course  and  mortality  of  the  epidemic  were  largely 
influenced  by  the  movements  of  population  consequent  on  the  war,  and 
especially  on  the  siege  of  that  City.  Before,  however,  any  of  these  move- 
ments had  begun  to  take  place,  and  even  in  fact  before  the  war  was 
declared,  there  had  already  been  from  the  beginning  of  November  1869 
to  the  end  of  June  1870,  no  fewer  than  3,346  smallpox  deaths,  the 
disease  being  at  that  time  rapidly  on  the  increase.§  The  recorded 
deaths  from  it  in  1870  were  10,539  ;  in  the  first  three  months  of  1871 
they  were  2,496  ;  the  epidemic  was  then  rapidly  declining.  Of  7,816 
deaths  which  occurred  between  October  1870  and  March  1871  inclusive, 
1,600  were  among  the  military. 

In  Austria  (exclusive  of  Hungary,  for  which  there  is  no  complete 
return),  the  total  smallpox  deaths  in  1871  were  7,389,  and  in  1872, 
37,878. ||  These  deaths  were  thus  distributed  over  the  respective  pro- 
vinces : — 


*  Despatches  from  British  Consul-General  Annesley,  August  25th,  1873,  aud 
March  23,  1874. 

J  Despatch  from  British  Consul-General,  August  29th,  1873.  [As  these  sheets 
were  passing  through  the  press,  a  Despatch  was  received  from  H.M.  Charge  d' Affaires 
at  Dresden,  giving  particulars  of  the  smallpox  mortality  in  the  kingdom  of  Saxony  in 
1870andl87I.  The  total  smallpox  deaths  of  those  years  were  7,869  ;  concerning  11  of 
which  it  is  not  stated  in  which  of  the  two  years  they  occurred,  hut  of  the  remainiug 
7,858,  the  distribution  was  743  in  1870,  and  7,115  in  1871.  Taking  the  population  of 
Saxony  at  2,550,244,  the  smallpox  death  rate  for  1871  was  2-8  per  thousand,  being  rather 
higher  than  that  of  Prussia,  and  considerably  more  than  twice  and  a  half  as  high  ;t< 
that  of  England  for  the  same  year.  The  return  docs  not  extend  to  1872.  Of  the 
total  7,869  deaths,  there  is  no  statement  with  regard  to  the  age  in  790  ;  but  5,270 
of  the  remaining  7,073  deaths  were  in  children  under  the  age  of  10  years. — E.  C.  S., 
March  9,  1875.] 

X  Despatch  from  Mr.  Lumley,  September  6,  1873. 

§  Bulletin  de  Statistique  Municipal. 

II  Despatch  from  His  Excellency  Sir  A.  Buchanan,  April  18,  1874. 
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Province. 


Lower  Austria  - 

Upper  Austria  - 

Salzburg 

Styria 

Karinthia 

Carinola  - 

Triest  - 

GSrst  and  Gradiska 

Istria 

Tirol 

Vorarlberg 
Bohemia  - 
Moravia  - 
Silesia 
Galicia  - 
Buckowina 
Dalmatia 

Totals 


Population, 
1870. 


Deatlis  from  Small- 
pox in  1871. 


Deaths  from  Small- 
pox in  1872. 


On  Smallpox  in 
its  relation  to 
Vaccination  and 
the  Vaccination 
Laws. 


} 


1,990,708 
736,557 
153,159 

1,137,990 
337,694 
446,334 

600,525 

885,789 

5,140,544 
2,017,274 
513,404 
5,444,683 
513,404 
456,961 


20,375,026 


1,169 
264 
149 
190 
81 
58 
33 
18 
17 
95 
28 
1,129 
583 
165 
2,703 
545 
162 


7,389 


7,540 
1,045 
309 
771 
121  - 
187 
915 
116 
364 
101 
72 
8,098 
3,762 
3,133 
10,820 
524 
? 


37,878 


The  smallpox  death  rate  for  Austria  in  1871  on  the  estimated 
population  of  that  year  was  0'36,  and  for  1872  on  the  estimated 
population  of  that  year,  1*8  per  1,000;  but  the  epidemic,  it  must  be 
remembered,  did  not  nearly  complete  its  course  in  those  two  years, 
and  was  very  fatal  in  1873,  for  which  year  no  returns  have  yet  been 
forwarded.  The  deaths  in  Vienna  in  1871-2  amounted  to  3,807.  The 
official  returns  do  not  distinguish  the  ages  at  death,  and  state  that 
there  are  no  materials  for  giving  them. 

The  official  returns  for  Russia  extend  only  to  the  city  of  St.  Peters-  In  Russia,  4c. 
burgh,  in  which,  between  April  13th,  1872,  when  smallpox  was  first 
officially  notified,  and  June  24th,  1873,  1,850  deaths  were  reported. 

In  Italy  the  epidemic  extensively  prevailed  in  1871  and  1872  ;  and 
in  Spain  and  Portugal  its  ravages  were  very  great.  But  we  have  no 
statistical  accounts  for  either  of  these  kingdoms.* 

On  a  general  review  of  the  above  statements  it  will  be  seen  that  none 
of  the  various  countries,  concerning  which  we  have  precise  information, 
has  exhibited  so  low  a  rate  of  mortality  from  smallpox,  during  the  recent 
epidemic,  as  the  United  Kingdom,  with  the  single  exception  of  Den- 
mark, and  with  reservation  as  regards  Sweden,  where  the  epidemic  has 
still  to  complete  its  course.  The  death  rate  of  Prussia  in  1871  was  con- 
siderably more  than  twice  as  great  as  that  of  England  ;  it  may  be  that 
when  the  returns  of  1872,  which  we  have  yet  to  receive,  are  added,  the 
disproportion  will  be  somewhat  less.f  The  death  rate  of  Holland  for 
the  entire  epidemic  has  been  three  times  as  great  as  that  of  England  : 
and  the  difference  is  still  greater  on  comparison  with  Ireland. 


*  It  docs  not  come  within  the  purpose  of  this  Keport  to  review  the  mortality 
caused  by  this  epidemic  in  countries,  as  in  parts  of  the  East  and  of  Africa,  which 
are  almost  wholly  unprotected  by  vaccination ;  but  as  affording  au  example  of  the 
ravages  of  smallpox  under  such  circumstances  at  the  present  day,  1  may  refer  to  the 
town  of  Brunei  in  Borneo,  where  in  a  very  few  months,  at  the  end  of  1872  and  begin- 
ning of  1873,  upwards  of  4,000  persons  were  swept  off  by  it  in  a  population  of  about 
35,000  (.Despatch  from  Consul-General  Bulwer,  February  27,  1873).  On  the  Gold 
Coast  in  1871,  smallpox  is  described  by  Acting  Administrator  Salmon  as  decimating 
the  population.  "  Nothing,"  says  lie,  "  but  the  active  interference  of  the  local  govern- 
ment could  have  saved  the  people  from  annihilation."    (Despatch,  January  3,  1872.") 

t  Prussia  has  swallowed  up  many  States,  and  among  them  the  former  Kingdom  of 
Hanover,  always  notable  for  its  carefulness  as  to  the  vaccination  of  its  population  ; 
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On  Smallpox  in 

its  relation  to 
Vaccination  and 
the  Vaccination 
Laws. 

History  of  the 
compulsory 
vaccination  laws 
in  the  United 
Kingdom. 


Special  feature 
of  these  laws 
as  compared 
with  com- 
pulsory laws 
on  the  con- 
tinent. 


§  4. 

About  20  years  ago  (in  1853)  the  Epidemiological  Society  of  London 
communicated  to  the  Home  Secretary  a  report  of  an  extensive  inquiry 
which  had  been  made  by  them  into  the  "  State  of  smallpox  and  vacci- 
nation in  England  and  Wales  and  other  countries,"  in  which  they 
showed  that  the  then  average  proportionate  smallpox  mortality  in 
England  and  Wales  was  considerably  more  than  double  the  smallpox 
mortality  of  any  of  those  European  States  in  which  vaccination  was 
directly  or  indirectly  compulsory,  and  that  the  mortality  in  Scotland 
and  Ireland  was  much  greater  even  than  that  in  England.  This  report, 
Avhich  was  subsequently  presented  to,  and  printed  by  order  of,  Parliament, 
supplied  the  arguments  on  which  the  first  compulsory  vaccination  law 
for  England,  a  law  which  has  been  since  much  amended,  was  enacted  in 
1853.  Ten  years  later  (in  1863)  compulsory  laws  were  passed  for 
Scotland  and  Ireland.  And  an  examination  of  the  provisions  and  work- 
ing of  these  laws  will  enable  us,  I  think,  to  explain  without  difficulty 
why  it  is  that  the  United  Kingdom  now  holds  among  European  States  a 
position  so  entirely  different  in  regard  to  smallpox  mortality  to  that 
which  it  held  at  the  time  the  Society's  report  was  presented. 

The  vaccination  laws  of  the  United  Kingdom  require  the  performance 
of  vaccination  at  an  earlier  age  than  those  of  any  foreign  State.  It  was 
in  fact  the  main  argument  of  the  Epidemiological  Society's  report,  that 
to  establish  an  effective  control  over  the  smallpox  mortality  of  any 
kingdom,  it  is  indispensable  to  secure  the  vaccination  of  children  in  early 
infancy.  Children  are  liable  to  contract  smallpox  at  the  veiy  earliest 
age,  and  indeed  so  liable  to  contract  it  young,  that  at  the  time  the  report 
was  made  no  less  than  from  70  to  80  per  cent,  of  the  entire  smallpox 
mortality  of  Great  Britain  and  Ireland  occurred  under  the  age  of  5  years, 
and  25  per  cent,  even  under  the  age  of  one  year.*  Vaccination  is  as 
safe  an  operation  in  early  infancy  as  at  any  other  period  of  life.  Hence 
it  was  obvious  that  any  law  which,  though  directly  obligatory,  permitted, 
say,  a  whole  year  from  birth  to  pass  before  requiring  vaccination,  like 
the  law  of  Prussia,  or  two  years,  like  the  law  of  Sweden,  must  be 
fundamentally  defective  and  leave  an  unnecessarily  large  amount  of 
the  young  population  exposed  to  the  ravages  of  smallpox;  a  fortiori, 
that  laws  which  were  only  indirectly  obligatory,  as  by  requiring,  for 
example,  a  certificate  of  vaccination  before  a  child  could  be  admitted 
to  school,  permitted  a  still  greater  waste  of  life. 

The  law  for  England  requires  that  children  should  (health  permitting) 
be  vaccinated  within  three  montbs  from  birth,  or  in  rural  districts 
(where  public  vaccination  is  only  carried  on  periodically)  at  the  first 
public  vaccination  held  in  the  district  after  the  child  shall  have  attained 


and  it  is  worthy  of  remark  that  of  all  the  provinces  of  the  present  Prussian  Kingdom 
the  province  of  Hanover  (which  comprises,  I  believe,  only  part  of  the  former  Kingdom 
of  that  name)  is  the  one  which,  in  the  epidemic  of  1871,  had  the  least  smallpox 
mortality.  The  death  rate  of  the  Kingdom  being  2-43  per  1,000,  that  of  Hanover 
was  0-53. 

*  In  countries  in  which,  as  in  parts  of  the  East,  vaccination  hns  only  as  yet  reached 
a  relatively  small  proportion  of  the  population,  the  smallpox  deaths  are  nearly  all  in 
young  children.  Dr.  De  Kcnzy,  the  sanitary  commissioner  in  the  Punjaub,  says,  with 
reference  to  the  great  smallpox  epidemic  which  has  prevailed  there  since  1872,  that 
the  deaths  are  confined  almost  entirely  to  young  children  under  10  years  old  ;  the 
adults  having  previously  all  had  smallpox,  with  which  most  of  them  were  scarred, 
many  partially  or  totally  blinded. — {Lancet,  March  1,  1873,  and  Medical  Times  and 
Gazette,  July  19,  18730  In  England,  before  vaccination  was  known,  Dr.  Hay- 
garth  tells  us  that  in  1781,  on  examination  of  the  Cheshire  and  Lancashire  Militia, 
it  was  found  that  only  one  in  twenty  had  not  already  had  the  smallpox.  (Haygarth, 
Sketch  of  a  Plan  to  exterminate  the  casual  smallpox.    8vo.  Lond..  1793.) 
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the  age  of  three  months.    In  Scotland  and  Ireland,  in  which  divisions  of  to^n^poxin- 

the  United  Kingdom  the  population  is  much  less  aggregated  in  large  Vaccination  and 

towns  than  it  is  in  England,  the  age  is  fixed  at  sis  months.    The  persons  LawI.acciuation 

affected  by  the  operation  of  these  laws  therefore  are  persons  above 

these  ages  respectively,  who,  if  born  in  England  were  born  subsequent 

to  Au<nist  17th,  1853,  and  if  born  in  Scotland  or  Ireland  subsequent  to 

December  31st,  1863 — these  being  the  days  from  which  the  compulsory 

laws  in  the  respective  divisions  of  the  kingdom  first  took  effect.  When 

the  epidemic  wave  of  smallpox  reached  England  towards  the  close  of 

1870,  it  should  then,  had  the  vaccination  law  of  1853  acted  according  to 

its  full  intention,  have  found  the  population  up  to  the  age  of  17  years, 

except  the  very  youngest,  protected  against  the  disease  ;  and  it  is  in  the 

smallpox  mortality  of  persons  under  that  age  that  whatever  influence 

that  Act  may  have  had,  is  to  be  looked  for.    In  like  manner,  when  the 

disease  extended  early  in  1871  to  Scotland  and  Ireland,  it  would  be  on 

the  population  then  under  seven  years  of  age,  and  as  the  epidemic 

advanced,  on  those  under  eight  or  nine  years  of  age,  that  the  influence 

of  their  compulsory  vaccination  laws  would  have  to  be  sought. 

There  are  considerable  points  of  difference  in  the  machinery  and  pro- 
visions of  the  Acts  in  force  in  England,  Scotland,  and  Ireland  respectively ; 
and  in  proceeding  to  consider,  as  I  purpose  now  to  do,  the  effect  which 
these  Acts  have  had  in  diminishing  the  smallpox  mortality  in  each 
division  of  the  kingdom,  it  will  be  convenient  to  begin  with  Scotland  on 
account  of  the  greater  precision  of  our  information  as  to  the  state  of 
vaccination  of  young  children  in  this  than  in  either  of  the  other  divisions 
of  the  kingdom. 


to 


(rt.)  Scotland. — Under  the  Vaccination  Act  in  force  in  Scotland,  if  ^1'°^ori0sfand 
the  successful  vaccination,  lawful  postponement  of  vaccination,  or  death  of  th^lawm 
any  child  on  the  birth  registers,  be  not  registered  within  six  months  from  Scotland. 
i£s  birth,  the  parent  receives  a  notice  requiring  the  production  within  a 
certain  time  of  the  necessary  vaccination  certificate,  and,  if  he  do  not 
produce  it  within  that  time,  becomes  liable  to  the  penalties  of  the  law. 
The  annual  returns  which  have  been  supplied  by  the  Registrar  General 
for  Scotland  of  the  working  of  this  law,  as  respects  the  children  born  in 
Scotland  from  January  1,  1864  (the  date  of  its  commencement)  to 
December  31,  1871  inclusive,  show  that,  after  deduction  had  been  duly 
made  of  such  children  as  had  died  before  they  could  be  vaccinated,  there 
were,  out  of  every  hundred  children  remaining,  ninety-six  and  a  half 
certified  as  successfully  vaccinated  or  otherwise  protected  against  small- 
pox by  the  time  the  return  for  each  year  was  made  up,  one  in  whom 
vaccination  was  lawfully  postponed  on  account  of  the  child's  health,  or 
had  been  tried  so  many  times  unsuccessfully  as  to  justify  under  the  law 
a  certificate  of  insusceptibility,  and  two  and  a  half  unaccounted  for  on 
the  registers.  These  latter  cases  were,  almost  without  exception,  cases 
which  had  removed  and  could  not  be  traced.*  Of  the  3£  per  cent, 
thus  not  finally  accounted  for  as  protected  when  the  year's  return  was 


*  The  exact  figures,  on  the  average  of  the  annual  returns  of  the  eight  years 
1864-71  inclusive,  are  these,  the  deaths  without  vaccination  each  year  having  been 
previously  deducted:  'IG-385  per  cent,  registered  as  having  been  successfully  vaccin- 
ated, and  another  0-052  per  cent,  as  having  had  smallpox,  making  96'437  per  cent, 
protected  at  the  date  of  the  return.  The  unprotected,  and  those  concerning  whose 
protection  there  is  no  information,*consist  of  (1)  0-742»pcr  cent,  eases  postponed  by 
medical  certificate,  (2)  0-.316  per  cent,  said  to  be  " constitutionally  insusceptible " 
(winch  means,  of  course,  nothing  more  than  that,  vaccination  has  been  three  times 
unsuccessfully  attempted),  and  (3)  2-505  per  cent,  "removed  from  district  before 
vaccination,  or  otherwise  not  accounted  for."  A  subsequent  return,  for  the  year 
1872,  gives  as  the  result  for  that  year  9G-8G1  per  cent,  as  vaccinated,  0-059  as  having 
37824.  B 
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On  Smallpox  in 
its  relation  to 
Vaccination  and 
the  Vaccination 
Laws. 


Its  effect  on 
the  smallpox 
mortality  of 
children  under 
the  age  of  five 
years  ; 


as  compared 
with  previous 
mortality  in 
Scotland  under 
that  age ; 


made,  ninny  of  course  would   have   been  subsequently  successfully 
vaccinated. 

From  this  statement  it  is  obvious  that  that  portion  of  the  population 
of  Scotland  which  at  the  time  the  recent  epidemic  broke  out  was  under 
the  age  of  seven  years,  and  which  is  now  under  the  age  of  ten  years,  is 
remarkably  well  protected  against  smallpox,  but  it  is  almost  equally 
obvious  that  it  is  not,  and  in  the  nature  of  things  cannot  be  "  univer- 
sally" vaccinated,  nor  constitute  a  class  among-  whom,  if  smallpox 
prevail  in  the  country,  there  could  be  any  reasonable  expectation  of 
meeting  with  complete  exemption  from  that  disease.    For  it  includes 

(1)  all  who  are  under  the  age  by  which  vaccination  is  enforceable,  of 
whom,  of  course,  a  very  large  proportion  would  be  unvaccinated; 

(2)  not  a  few  somewhat  above  that  age,  still  remaining  unvacciuated 
from  the  carelessness  of  their  parents  in  neglecting  to  have  the  vacci- 
nation done  till  they  had  received  the  legal  notice  of  warning,  and 
risking  it  probably  for  some  time  after  that ;  (3)  children  in  whom  there 
was  postponement  of  vaccination  on  account  of  their  state  of  health  ; 
and  (4)  many  doubtless  still  unprotected  among  the  cases  which  had 
appeared  in  each  year's  return  as  "  postponed,"  "  insusceptible,"  or 
"  unaccounted  for."  Now,  as  there  are  nearly  120,000  children  born 
in  Scotland  every  year  who,  until  they  are  six  mouths  old,  do  not  come 
under  the  operation  of  the  law ;  as  there  are  about  1 ,000  of  each  year's 
births  carried  on  as  postponed,  or  insusceptible  ;  and  as  there  are 
about  2,500  annually  respecting  whom  nothing  is  kuowu,  it  is  quite 
certain  that  there  must  always  at  any  given  time  be,  among  the  young 
population  of  Scotland — extremely  well  protected  as  it  is  on  the  whole 
— a  considerable  actual  number  of  unvaccinated  children. 

According  to  the  classification  of  ages  adopted  by  the  Registrar 
General  for  Scotland  in  his  Monthly  Returns  of  Deaths,  viz.,  those  under 
five  years  of  age,  those  at  5  to  20  years,  those  at  20  to  60,  and  those  above 
60  years,  it  is  evidently  in  the  first  of  these  classes  (those  under  five 
years  old)  that  the  effects  of  the  Vaccination  Act  on  the  smallpox 
mortality  is  chiefly  to  be  looked  for,  the  children  who  in  1871  were 
between  five  and  seven  years  of  age,  or  in  1872  between  five  and  eight 
years  of  age,  constituting  but  a  small  portion  of  that  class  of  the 
population  which  are  between  the  ages  of  5  and  20  years.  Now  up 
to  the  date  of  the  compulsory  law  the  average  annual  deaths  from  small- 
pox in  Scotland  among  children  under  five  years  of  age  constituted 
74  per  cent,  of  the  whole  mortality  from  that  disease,  there  being 
scarcely  any  variation  from  the  average  from  year  to  year.  But 
gradually,  from  the  year  1864  onwards,  as  the  law  began  to  tell  upon 
the  young  population,  this  high  percentage  was  reduced,  first  to  two- 
thirds,  then  to  less  than  half,  till  at  the  end  of  seven  years,  in  1871, 
when  the  recent  epidemic  broke  out  in  Scotland,  the  proportion  which 
the  deaths  under  five  years  of  age  bore  to  the  total  deaths  from  small- 
pox had  become  considerably  less  than  one  quarter,  was,  in  fact,  not 
very  much  more  than  one-fifth.  The  facts  for  1871  are  shown  for  the 
whole  of  Scotland,  and  for  the  groups  of  districts  into  which  the 
Registrar  General  divides  that  kingdom,  in  the  following  table,  for 
which,  in  anticipation  of  the  detailed  Annual  Report  for  that  year, 
I  am  indebted  to  the  kindness  of  Dr.  Robertson. 


had  smallpox,  0-747  as  postponed,  0-169  as  "insusceptible,"  and  only  2-164  as 
"removed,"  &c.  A  comparison  in  fact  of  the  last  three  years  (1870-2)  with  the 
first  three  years  (1864-6)  of  the  working  of  this  Act  shows  that  this  working  is  be- 
coming more  and  more  complete ;  the  cases  "  removed  or  otherwise  not  accounted 
for"  during  the  later  period  averaging  only  2-332  per  cent,  per  annum,  as  compnred 
with  2,096  in  the  earlier  period. 
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Smallpox  Deaths  in  Scotland  during  the  Year  1871. 


Group  of  Districts. 

Total  Deaths. 

Deaths  under 
five  years  of 
age. 

J  '  1  •  !  L  it  S   1  1  1  1  U 1  1 

five  years  of 
age,  per  cent, 
of  total. 

Principal  towns  (with  population  above  25,000) 
Large  towns  (with  population  from  10,000  to 

25,000)  

Small  towns  (with  population  from  2,000  to 

10,000)  

Mainland,  rural  - 
Insular,  rural  - 

Scotland  ----- 

88G 

143 

209 
188 
11 

195 

82 

55 
25 

22'0 

228 

26-3 
13-6 

J,  132 

307 
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On  Smnllpox  in 
its  relation  to 
Vaccination  and 
the  Vaccination 
Laws. 


Similar  information  cannot  yet  be  given  for  any  subsequent  year,  the 
abstracts  not  being  yet  completed,  except  for  the  first  group  of  districts, 
viz.,  the  eight  principal  towns.  But  in  them  the  results  up  to  the 
entire  termination  of  the  epidemic  at  the  end  of  June  of  the  present  year 
are  exhibited  in  the  following  table  : — 

Smallpox  Deaths  in  the  Principal  Towns  of  Scotland. 


Years. 

At  all  ages. 

Under  five  years  of 
age. 

Deaths  under  five 
years  of  age  per  cent, 
of  total  deaths, 

1871 
1872 
1873 

1874  (to  June  inclusive.)* 

886 
1,537 
407 
802 

195 
362 
124 
6'J 

22 
23-5 
26-5 
22-8 

Total  3|  years 

3,192 

750 

23'5 

In  the  General  Annual  Report  of  the  Registrar  General  for  Scotland 
for  1872,  the  results  for  that  year  are  thus  commented  on : — "  If  the  same 
"  relative  mortality  had  taken  place  among  children  at  that  age  (under 
"  five  years)  as  occurred  during  the  previous  epidemics,  when  they 
"  were  less  efficiently  protected  by  vaccination,  instead  of  only 
"  362  children  under  five  years  of  age  having  died  from  smallpox  in 
"  the  eight  towns  during  1872,  3,370  would  have  died.  The  enforce- 
"  ment  of  the  Vaccination  Act  therefore  during  the  seven  previous 
"  years  appears  to  have  had  the  effect,  in  these  eight  towns  alone,  of 
saving  the  lives  of  upwards  of  3,000  children."f  Applying  these 
observations  to  the  whole  period,  there  will  have  been  a  gain  in  the 
eight  towns  of  nearly  7,000  lives  under  live  years  of  age  alone.  It  is 
then  a  very  moderate  calculation  indeed  that,  but  for  the  Vaccination 
Act,  the  total  smallpox  deaths  in  these  towns  from  the  epidemic  would 


*  Only  54  deaths  from  smallpox  were  registered  in  these  eight  towns  iu  the  last 
six  months  of  1874. 

t  Eighteenth  Annual  Report  on  the  Births,  Deaths,  and  Marriages  registered  in 
Scotland  during  1872  ;  and  Eighth  Annual  Report  on  Vaccination,  p.  20-1.  The 
Registrar  General  for  Scotland  publishes  for  eacli  year  two  separate  Annual  Reports: 
(1)  a  General  Annual  Report,  which  appears  a  few  months  after  the  year  lias  ter- 
minated ;  and  (2)  a  Detailed  Annual  Report,  which  is  the  really  important  one  for 
statistical  purposes,  but  which  usually  does  not  appear  for  two  or  three  years  later. 

B  2 
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On  Smallpox  in 
its  relation  to 
Vaccination  and 
tho  Vaccination 
Laws  ; 


and  as  compared 
with  the  present 
mortality 
under  that  age 
abroad. 


In  Holland. 


(instead  of  amounting  to  only  3,192)  have  considerably  exceeded 
10,000. 

Conclusions  from  comparison  of  the  proportions  of  deaths  from  a  par- 
ticular disease  at  different  ages  require  always  to  be  drawn  Avith  caution, 
and  with  a  full  knowledge  and  appreciation  of  fallacies  to  which  they 
may  be  liable.  The  scale  of  observation,  however,  in  this  case,  is  so  large, 
and  the  result  is  in  such  exact  correspondence  with  what  our  know- 
ledge of  the  protective  power  of  vaccination  would  lead  us  to  expect, 
and  with  what  has  been  the  result  of  similar  measures  in  England  and 
in  Ireland,  that  there  can  be  no  hesitation  whatever  in  accepting  the 
above  as  fairly  measuring  the  effect  the  compulsory  vaccination  law  has 
had,  during  this  epidemic  of  smallpox  in  Scotland,  in  saving  the  lives  of 
young  children.  It  is  by  no  means  necessary,  however,  to  rely  on  this 
evidence  exclusively ;  for  other  proofs  are  at  hand  in  a  comparison  of  the 
mortality  of  young  children  in  Scotland  from  the  recent  epidemic  with 
that  which  has  resulted  from  the  same  epidemic  in  foreign  countries, 
which  have  either  no  compulsory  vaccination  law,  or  a  compulsory  law 
of  a  much  less  complete  and  effective  kind.  The  places  for  which  our 
present  information  is  sufficiently  complete  to  afford  the  material  for 
such  comparison  with  the  chief  towns  of  Scotland  are  Holland,  the  cities 
of  Berlin  and  Leipsic,  and  the  State  of  Hamburgh. 

In  Holland  there  is  no  general  vaccination  law,  and  the  only  check 
on  the  neglect  of  parents  is  a  rule  existing  in  some  communes,  and  in 
some  only  (but  by  no  means  always  applied,  as  I  am  informed, 
in  many  communes  in  which  it  nominally  exists),  that  children  must 
have  been  vaccinated  before  they  can  be  admitted  to  the  communal 
schools.  Hence  vaccination  is  habitually  delayed,  and  children  are 
much  more  generally  than  not  above  two  years  of  age,  and  repeatedly 
six,  seven,  or  more  years  old  before  they  are  taken  to  be  vaccinated,  if, 
indeed,  vaccination  be  not  omitted  altogether.*  If  now  we  compare  the 
deaths  among  children  under  five  years  of  age  in  the  chief  towns  of 
Scotland  and  Holland  from  the  recent  smallpox  epidemic,  during  its  two 
years  of  greatest  prevalence  in  those  towns,  the  following  is  the  striking 
result : — 


Groups  of  Towns  compared. 

Actual  Smallpox 
Deaths  under  live 
years  of  age  in  tho 
two  years. 

Smallpox  Deaths 
under  five  years  of 
ago  in  the  two  years 
for  equivalent  popu- 
lations of 
1,000,000  of  all  ages. 

Eight  principal  towns  of  Scotland  in  1871 
and  1872  (aggregate  estimated  mean  popu- 
lation, 1,083,750)  -  - 

S57 

514 

Eight  principal  towns  of  Holland  in  1870  and 
1871  (aggregate  population  on  December 
31st,  1870,  093,080) 

4,245 

6,122 

*  Of  the  primary  vaccinations  performed  in  the  year  1 872,  at  the  Vaccine  Institution 
at  Rotterdam,  considerably  more  than  half  were  between  the  ages  of  two  and  ten 
years  ;  and  I  find  from  a  return  for  187.3  of  the  vaccinations  practised  in  the  different 
provinces  of  Holland,  that  out  of  a  total  of  133,931  vaccinations  and  revaccinations 
performed,  there  were  but  31,843  under  two  years  of  age  ;  82,433  were  in  children 
between  two  and  10  years  old;  and  the  remainder  in  persons  above  10  years  old. 
(Verslag  oyer  bet  Geneeskuudig  Staatstoezight  over  1873,  p.  139.) 
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As,  however,  the  epidemic  continued,  though  with  much  diminished  On  Smallpox  in 
force,  both  in  the  towns  of  Scotland  and  of  Holland  beyond  the  periods  vaecinat?onand 
comprised  in  the  above  table,  it  is  necessary,  and  the  more  so  that  fflifl  Yaocinatida 
relatively  the  subsequent  mortality  was  greater  in  the  Scotch  than  in  J'lws* 
the  Dutch  towns,  to  extend  the  comparison,  as  accurately  as  we  can, 
to  fche  entire  termination  of  the  epidemic  in  each  group.   For  the  Scotch 
towns  the  figures  are  complete ;  and  to  the  557  deaths  under  five  years 
of  age  in  1871  and  1872,  we  have  to  add  193  which  occurred  up  to  the 
end  of  June  1874.   The  returns  from  Holland,  however,  for  1 872  are  so 
far  incomplete,  that  while  showing  a  total  of  382  smallpox  deaths  in  the 
eight  towns,  they  do  not  give  the  number  of  those  deaths  which  were 
under  five  years  of  age.    If,  however,  we  assume  the  proportion  to  have 
been  the  same  as  iu  the  two  preceding  years  (and  in  this  we  cannot 
be  far  wrong),  there  would  be  229  to  be  added  to  the  4,245  in  the  table, 
making  the  entire  number  for  the  three  years  4,474  ;  and  the  comparison 
would  stand  thus  : — 


Groups  of  Towns  compared. 

Actual  (or  estimated) 
Smallpox  Deaths 
under  five  years  ol 
age  in  the  entire 
periods  compared. 

Smallpox  Deaths 
under  live  years  of 
age  in  the  entire 
periods  compared 
for  equivalent  popu- 
lations of  1,000,000 
of  all  ages. 

Eight  principal  towns  of  Scotland  during  the 
3|  years  the  epidemic  subsisted 

750 

692 

Eight  principal  towns  of  Holland  during 
the  3  years  the  epidemic  subsisted 

6,455 

In  Hamburgh,  as  in  Holland,  there  was  not,  at  the  time  of  this  out-  in  Hamburgh, 
break  of  smallpox,  any  compulsory  vaccination  law,  nor  any  check  on  Bcrlfm 
the  negligence  of  parents  except  a  requirement  of  certificate  of  vaccination 
before  a  child  could  be  admitted  to  the  "  schools  of  the  poor."  In  Saxony 
also,  there  was  no  direct  compulsory  law.  In  Prussia,  however,  such  a 
law  existed  ;  and  as  its  provisions  have  apparently  been  much  misunder- 
stood in  this  country,  it  is  important  they  should  be  explained.  This 
law  required  that  children  should  be  vaccinated  within  one  year  of 
birth,  without,  however,  attaching  any  penalty  to  neglect,  except  in  the 
cases  in  which  smallpox  followed  such  neglect.  But  these  were  the 
very  circumstances  under  which  there  was  a  natural  indisposition  to 
prosecute ;  technical  difficulties  also  not  unfrequently  arose  about  the 
prosecution ;  and  the  result  was  that  prosecutions  were  seldom  under- 
taken, and  that  while  by  most  parents  the  law  was  duly  obeyed,  a  great 
many  were  in  the  habit  of  risking  it.  The  number  of  these  latter  had, 
as  Dr.  Guttstadt  informs  us  in  his  official  report,  of  late  years  consider- 
ably increased.  Hence,  when  this  epidemic  broke  out,  large  numbers  of 
children  were  found  in  Berlin  who  had  attained  school  age  without  vac- 
cination having  been  performed  ;*  and  it  was  to  this  accumulation  of 
unvaccinated  children  that  the  high  mortality  of  the  epidemic  in  that  city 
was,  according  to  Dr.  Guttstadt,  in  great  measure  attributable.  When 
children  in  Prussia  had  attained  the  age  for  admission  to  the  State 


Zdtgchnft  des  konighch  Preussichcn  Statistiselmn  Bureaus,  1873,  p.  152.  Laws 
oi  rendering  the  performance  of  vaccination  directly  compulsory  have  since  been 
passed,  I  believe,  both  for  Prussia  and  for  Hamburgh. 
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On  Smallpox  in  schools,  mi  important  check  came  into  operation,  for  they  had  then  to 
V'u'ruMii'm1';!,,,!  produce  the  certificate  of  having  been  vaccinated. 

^Vaccination  Our  information  for  Hamburgh,  Leipsic,  and  Berlin  supplies  the  ages 
at  which  the  smallpox  deaths  occurred,  and  embraces  for  each  of  those 
places  the  whole  period  of  epidemic  prevalence.  A  comparison  with 
the  town  populations  of  Scotland  and  Holland  gives  the  following 
results : — 


Towns  or  groups  of  Towns  compared. 


Actual  Smallpox 
Deaths  under  live 
years  of  age  during 
the  whole  period  of 

the  epidemic  in 
each  town  or  group 
of  towns. 


Smallpox  Deaths 
under  live  years  of 

age  during  the 
whole  period  of  the 
epidemic  for  equiva- 
lent populations  of 
1,000,000  of  all  ages. 


Eight  principal  towns  of  Scotland  (popula- 
tion, 1,083,750),  1671-4  - 
Berlin  (population,  S82,569),  1871  and  1872 
Hamburgh  (population,  338,974),  1871  and 

1872  - 
Leipzic  (population,  106,925),  1871  - 
Eight  principal  towns  of  Holland  (popula- 
tion, 693,080),  1870-2  - 


750 

2,837 

1,938 
659 

4,474 


692 
3,448 

5,717 
6,200 

6,455 


The  posi  tion  occupied  by  Berlin  is,  as  might  be  expected,  intermediate 
between  that  of  the  Scotch  Towns  on  the  one  hand,  and  Hamburgh, 
Leipsic,  and  the  Dutch  towns  on  the  other.* 

I  regret  that  I  have  not  the  materials  for  comparing  ihe  smallpox 
mortality  under  five  years  of  age  in  all  these  various  towns  or  groups  of 
towns  with  the  population  living  under  that  age  in  them  respectively. 
The  only  places  for  which  I  can  do  thi«  are  the  towns  of  Scotland, 
Berlin,  and  Leipzic.  The  population  living  under  five  vears  of  age  in 
the  eight  tOAvns  of  Scotland  in  1872,  the  mid-period  of  the  epidemic 
in  that  kingdom,  was  147,433  ;  the  smallpox  deaths  under  five  years  of 
age  in  the  3^  years  were  750;  the  annual  rate  was  therefore  145  per 
hundred  thousand  children  living  under  that  age,  continued  for  a 
period  of  3^  years,  f  The  population  living  under  five  years  of  age  in 
Berlin  in  1871-2  was  88,093  ;  the  smallpox  deaths  in  these  years  under 
five  years  of  age  were  2,837 ;  the  annual  rate  was  therefore  1,600  per 
hundred  thousand  children  living  under  that  age,  continued  for  a  period 
of  2  years.  The  population  living  under  five  years  of  age  in  Leipzic  in 
1871  was  8,545 ;  the  epidemic  began  and  ended  in  that  year.  Taking 
for  comparison  (as  appears  to  me  the  correct  way)  the  entire  period  of 


*  In  some  foreign  towns  the  military  form  a  large  proportion  of  the  population.  It 
from  the  population  of  Leipzic  in  1871,  as  given  in  the  text  (106,925),  the  soldiers  be 
deducted,  the  remaining  inhabitants  were  only  89,326  in  number.  As  it  was  among 
these  that  all  the  deaths  under  five  years  of  age  occurred,  the  proportion  per  million 
might  more  correctly  be  put  down  as  7,377  than  as  6,200.  This  proportion,  though 
higher  than  that  of  the  Dutch  towns  in  the  aggregate,  is  not  so  high  as  that  in  some 
of  them,  for  in  Rotterdam  the  rate  was  9,045,  and  at  the  Hague,  10,437  per  million. 
(Sec  L.  Thomas,  Beitriige  zur  Pocken-statistik  inbesondere  aus  der  Lcipziger 
Epidemie,  von  1871,  in  Archiv  der  Heilkundc,  1872.  Dr.  Thomas  gives  the  smallpox 
deaths  under  five  years  of  age  in  Leipzic  as  680  ;  but  I  adhere  to  the  numbers  (659) 
officially  supplied  to  our  Government,  and  have  made  my  calculation  accordingly.) 

f  In  1S72,  the  year  of  chief  prevalence  of  the  epidemic,  the  smallpox  deaths  under 
five  ysars  of  age  did  not  exceed  245  per  100,000  children  living  under  that  age. 
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the  epidemic  in  each  place,  and  reducing  the  numbers  to  a  common  On  Smallpox  in 
ratio,  the  account  stands  thus — 

Vaccination  and 
the  Vaccination 


Towns  or  groups  of  Towns 
compared. 

■  Population  living 
under  five  years 
of  age. 

Smallpox  Deaths 
under  five  years  old 
during  the  entire 

period  of  the 
epidemic  in  each 
place. 

Smallpox  Deaths 
under  five  years  of 

age  during  the 
whole  period  of  tho 
epidemic  for  equiva- 
lent populations  of 
100,000  children 
under  that  age. 

Chief  towns  of  Scotland 
(3i  years) 

147,433 

750 

508 

Berlin  (2  years)  - 

88,093 

2,837 

3,20O 

Lcipzic  (I  year)  - 

8,545 

65 

7,712 

So  far  then  as  comparison  on  the  basis  of  special  age  rate,  which  is 
the  best  to  take  wherever  it  is  attainable,  differs  from  that  made  on 
the  other  and  more  generally  attainable  one,  the  difference  is  more 
marked  in  favour  of  the  towns  of  Scotland. 

As  Dundee  was  the  town  which  of  all  the  chief  towns  in  Scotland  had  Case  of  Dundee, 
the  highest  proportionate  infantile  mortality  from  smallpox,  it  is  necessary 
for  completeness  of  our  comparison  to  examine  in  detail  the  particulars 
respecting  it.    The  mean  population  of  Dundee  for  the  two  years  during 
which  it  waa  subject  to  the  influence  of  the  epidemic  (1871  and  1872) 
was  estimated  at  123,176,  the  population  under  five  years  of  age  being 
about  16,700 ;  the  average  annual  births  of  the  two  years  were  4,597. 
The  population  is  a  rapidly  increasing  one,  and  there  is  much  immigration. 
The  epidemic  struck  the  place  with  great  severity,  causing  in  the  two 
years  674  deaths,  of  which  485  were  in  persons  over  five  years  of  age 
and  189  in  children  under  that  age.    The  proportion  of  smallpox  deaths 
nder  five  years  of  age  to  the  total  smallpox  mortality  was  therefore  28 
er  cent. ;  their  ratio  to  the  general  population  of  the  town  for  the  whole 
period  of  the  epidemic,  1,534  per  million  ;  and  their  ratio  to  the  popula- 
tion living  under  five  years  of  age  1,140  per  hundred  thousand.  How 
far  this  excess  of  juvenile  smallpox  mortality  over  that  of  the  towns 
of  Scotland  generally  might  be  due  to  any  local  laxity  in  the  administra- 
tion of  the  acts  (for  of  course  the  law  is  not  everywhere  administered 
with  equal   precision)  ;  how  far  it  might  be  due  to  immigration  of 
parents  with  unvaccinated  children  from  other  parts  of  Scotland  (portion, 
for  instance,  of  the  21  per  cent,  of  births  annually  lost  sight  of), 
or  from  England,  or  from  Ireland  ;  how  far  to  excessive  exposure 
of  the  young  infants  to  infection  from  overcrowding,  &c. — all  these 
arc  matters  which  could  only  be  properly  determined  by  local  inquiry. 
What  it  concerns   us    particularly    to   note  in  connection  with  our 
present  argument  is,  that  even  in  this  town,  in  which  the  juvenile 
smallpox  mortality  was  proportionally  the  greatest,  the  ratio  of  deaths 
under  five  years  of  age  to  population  living  under  that  age  was  not  very 
much  more  than  a  third  that  which  occurred  in  Berlin  (1,140  per  hun- 
dred thousand  as  compared  with  3,200  per  hundred  thousand),  and  not 
very  much  more  than  a  seventh  that  which  occurred  in  Leipzic  (7,712 
per  hundred  thousand):  while  the  ratio  of  the  smallpox  mortality  in  I  lie 
three  towns  among  persons  above,  live  years  of  age  was  very  nearly  the 
samein  each.  So  also  with  regard  to  those  foreign  towns,  the  comparison 
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On  Smnllpox  in 
its  relation  to 
Vaccination  and 
tlio  Vaccination 
Laws, 


Mortality  of 
the  epidemic 
in  Scotland 
above  the  age 
of  five  years. 


Provisions  and 
working  of  the 
law  in  Ireland. 


with  which  I  am  obliged  to  base  on  the  ratio  which  the  deaths  under 
five  years  of  age  bear  to  the  whole  population,  the  proportion  of*  these  in 
Dundee  (1,534  per  million)  was  little  more  than  a  quarter  that  of  Ham- 
burgh, not  nearly  a  quarter  that  of  the  chief  towns  of  Holland  taken 
collectively,  about  a  sixth  that  of  Rotterdam  (9045  per  million),  and  less 
than  a  seventh  that  of  the  Hague  (10,437  per  million). 

The  proportion  of  the  population  of  Scotland  above  five  years  of  age 
which  has  been  born  since  the  Vaccination  Act  came  into  force  is  at 
present  small ;  but  it  augments  year  by  year,  and  in  the  course  of  years 
an  almost  entirely  vaccinated  population  will,  if  I  may  so  say,  have 
been  built  up.  Already  the  proportion  is  sufficient  to  have  made  a 
noticeable  difference  in  the  relative  number  of  smallpox  deaths 
occurring  among  those  above  5  and  under  20  years  of  age  on  the  one 
hand,  and  among  those  above  20  years  of  age  on  the  other.*  Up  to  the 
year  1864,  49  per  cent,  of  those  smallpox  deaths  in  Scotland  which 
occurred  above  five  years  of  age  took  place  between  the  ages  of  5  and  20 
years,  and  51  per  cent,  over  20  years ;  but  from  1871  to  1873  only  40  per 
cent.,  and  in  the  last  of  those  three  years  (1873)  only  33  per  cent.,  were 
between  5  and  20  years  of  age,  the  proportion  above  20  years  of  age 
being  60  per  cent,  and  67  per  cent,  respectively. 

The  number  of  deaths  which  occurred  from  this  epidemic  in  the 
eight  chief  towns  of  Scotland  taken  in  the  aggregate  at  ages  above 
five  years  (2,442)  was  smaller,  and  even  considerably  smaller,  propor- 
tionately to  population,  than  that  which  occurred  in  the  corresponding 
group  of  towns  in  Holland  ;  and  this  holds  good,  though  to  a  less  extent, 
if  the  comparison  be  made  between  the  towns  in  each  kingdom  which 
were  the  most  severely  stricken.  Thus,  if  Edinburgh,  Dundee,  and 
Leith — the  three  towns  in  Scotland  which  had  the  highest  rate  of  small- 
pox mortality — be  compared  with  Rotterdam,  the  Hague,  and  Utrecht, 
the  smallpox  deaths  above  five  years  of  age  per  million  of  total  popula- 
tion were  in  the  former  3,412,  3,937,  and  5,008  respectively,  and  in  the 
latter  5,634,  6,008,  and  7,160  respectively.  The  mean  of  the  former 
(4,119)  corresponds  very  nearly  with  the  rates  in  Berlin  (4,426)  and 
Leipzic  (3,572),t  where  there  is,  I  believe,  strict  application  of  the  rule 
requiring  vaccination  before  children  can  enter  the  schools  :  that  of  the 
latter  (6,407)  is  somewhat  higher  than  the  rate  for  Hamburgh  (5,980). 
The  favourable  position  of  the  Scotch  towns  in  comparison  with  these 
latter  towns  is  doubtless  in  great  measure  due  to  the  number  of  protected 
children  above  five  years  of  age  in  Scotland,  the  result,  direct  and  indirect, 
of  the  Compulsory  Vaccination  Act.  But  whatever  difference  may  be 
noticeable  between  the  towns  of  Scotland  and  the  towns  abroad  in  regard 
to  smallpox  deaths  above  the  age  of  five  years,  this,  it  will  be  observed, 
is  quite  insignificant  in  comparison  with  the  difference  in  regard  to 
deaths  under  that  age.  It  is  the  practice  of  vaccination  in  Scotland  in 
early  infancy  which  has  been  the  main  cause  of  the  comparatively  small 
mortality  which  that  kingdom  has  suffered  during  the  recent  epidemic. 

(b.)  Ireland. — The  Compulsory  Vaccination  Act  for  Ireland  came 
into  operation  at  the  same  date  as  that  for  Scotland.    As  it  is  without 


*  There  is  every  probability  that  the  effect  of  the  Compulsory  Vaccination  Act  in 
Scotland  was  not  wholly  Limited  to  the  children  born  subject  to  its  provisions,  but 
that,  as  is  known  to  have  been  the  eatbc  in  England  and  Irclaud,  it  extended  to 
many  of  the  children  previously  born. 

t  A  rate  which,  it  must  be  observed,  -would  have  been  about  4,200  bul  for  tin' 
large  proportion  of  military,  who  having  been  all,  or  nearly  all,  rcvaccinalcd  had 
scarcely  any  smallpox  mortality. 
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that  effective  machinery  for  registering  compliances  which  the  Scotch  On  Smallpox  in 
Act  provides,  it  is  impossible  to  give  the  same  systematic  account  of  its  l^^^onand 
working  from  year  to  year.  We  must  put  up  with  the  best  approximate  ttjo  Vacoinaiaon 
evidence  that  can  be  got;  and  this  is  quite  sufficient  to  show  on  the  ' 
whole  a  remarkable  degree  of  success,  not,  however,  without  some  serious 
drawbacks.  The  vaccination  of  Ireland  is  chiefly  done,  and  probably 
except  in  towns  of  some  size  almost  wholly  done,  by  the  Public  Vacci- 
nators, who  of  course  supply  to  the  Local  Government  Board  for  Ireland 
(formerly  to  the  Poor  Law  Commissioners  for  Ireland)  annual  returns  of 
their  proceedings.  From  comparison  of  these  annual  returns  with  the 
registered  births  for  the  eight  years  from  1865  to  1872  inclusive,  it 
appears  that  upwards  of  81  per  cent,  of  the  births  were  vaccinated  by  the 
public  vaccinators,  the  births  registered  during  those  years  having  been 
1,179,714,  and  the  public  vaccinations  performed  during  the  same  years 
of  children  born  since  January  1,  1864,  having  been  962,660.  But  as 
the  registration  of  births  in  Ireland  is  far  from  complete,  the  proportion 
of  public  vaccinations  to  actual  births  must  be  less  than  that  above 
indicated ;  and  probably  the  residuum  to  be  accounted  for  would  be 
much  nearer  24  or  25  per  cent,  of  the  children  born  than  the  1 9  per  cent, 
left  on  the  above  statement.  This  residuum  would  comprise  all  the 
children  who  had  died  without  having  been  vaccinated  ;  all  who  had 
been  vaccinated  by  private  practitioners  (and  these,  at  least  in  towns 
such  as  Dublin,  Belfast,  Cork,  &c,  would  amount  to  a  considerable 
number) ;  all  whose  vaccination  had  been  lawfully  postponed ;  and  an 
indeterminate  number  who  would  unlawfully  have  remained  unvaccinated. 
The  public  returns  disclose  one  great  blot  which  has  been  severely  com- 
mented on  by  the  Commissioners,  viz.,  that  in  a  large  number  of  cases  the 
vaccination,  which  should  have  been  performed  within  six  months  of 
birth,  does  not  take  place  till  the  children  are  more  than  a  year  old. 
In  1872  there  were  no  fewer  than  33,440  cases  of  children  under  the 
provisions  of  the  Act  who  were  not  vaccinated  till  they  were  more 
than  a  year  old;  and  in  1873  there  were  19,258  such  cases.  One 
necessary  result  of  this  is  that  the  proportion  to  be  told  off  each  year 
as  having  died  without  vaccination  is  very  much  larger  than  the  8^  per 
cent,  which  is  the  ascertained  average  of  such  cases  in  Scotland,  or  the 
9^  per  cent,  which  was  returned  for  England  in  1872.  There  can 
be  no  reasonable  doubt,  I  think,  that  of  the  24  or  25  per  cent,  of 
the  annual  births  of  Ireland  not  vaccinated  by  the  public  vaccinators, 
more,  and  perhaps  considerably  more,  than  one  half  may  be  put  down  as 
having  died  without  vaccination.  It  would  be  mere  guess  work  to  esti- 
mate, of  the  remaining  10  to  12  per  cent,  or  thereabouts,  how  many  had 
been  vaccinated  or  how  many  might  have  escaped  vaccination.  But  as 
in  this  remnant  all  the  private  vaccinations  done  in  the  kingdom  are 
included,  it  is  very  certain  that  a  considerable  portion  must  have  been 
vaccinated. 

Evidently  then  the  Vaccination  Act  for  Ireland  does  not  work  with 
the  same  precision  as  that  for  Scotland.  Not  only  is  its  machinery 
radically  defective  in  not  providing  an  efficient  system  of  registration, 
but  for  want  of  local  officers  whose  prescribed  duty  it  is,  as  in  Scot- 
land and  in  England,  to  warn  each  parent  when  the  limit  of  t  ime  fixed  for 
compliance  has  been  attained,  and  to  take  the  necessary  steps  then  for 
seeing  that  the  vaccination  is  duly  performed,  there  is  a  great  deal  of 
dangerous  postponement  and  neglect.  With  these  defects  it  is  more 
surprising  to  note  what  the  Act  has  accomplished  than  what  it  has 
failed  in,  and  the  general  success  which,  under  the  energetic  adminis- 
tration of  the  Commissioners,  it  has  achieved. 


26 


( Mi  Smallpox  in 
its  relation  to 
Vnccinntion  anil 
the  Vaccination 
Laws. 


in 


Its  cITcct  on 
the. smallpox 
mortality  of 
children  under 
the  age  of  live 
years, 


as  compared 
with  former 
mortality  in 
Ireland  under 
that  age, 


The  following  is  the  estimate,  which  the  Commissioners,  writing 
the  spring  of  1871,  in  immediate  anticipation  of  the  extension  to 
Ireland  of  the  great  smallpox  epidemic,  already  widely  prevalent  in 
England,  give  of  the  state  of  protection  of  the  Irish  population. 
"  It  should,"  they  say,  "constantly  be  borne  in  mind  that  notwithstand- 
"  ing  the  satisfactory  progress,  with  the  exception  of  one  year,  of  infant 
"  vaccination  since  1864,  there  is  still  a  considerable  number  of  children 
"  born  each  year  remaining  unvaccinated  ;  and  that;  among  the  population 
u  born  before  1864,  there  is  a  larger  proportion  than  of  infants  unpro- 
"  tccted.  It  is  certain  that  if  any  of  these  come  in  contact  with  and  contract 
"  this  most  contagious  disease  it  will  destroy  life  in  a  very  considerable 
"  proportion  of  the  cases  of  attack."*  There  can  be  no  doubt  that  in 
1S71  and  1872  great  energy  was  displayed  in  clearing  away  arrears 
which  had  existed.    The  general  distribution  of  the  population  of  the 
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country,  so  small  a  relative  proportion  of  which  is  concentrated 
towns,  was  favourable  to  this  being  done  in  most  places  in  time  to 
prevent  serious  danger.  But  a  risk  was  run  which  need  not  have 
been,  and  should  not  again  be,  encountered.  A  few  simple  alterations  of 
the  machinery  of  the  law  would  preveut  that  constant  recurrence  of 
arrears  which,  from  the  vaccination  returns  of  1873,  it  is  evident  is  still 
going  on,  and  which,  while  it  is  permitted,  must  be  a  constant  source  of 
anxiety  and  danger. 

Before  the  Vaccination  Act  of  1863  the  neglect  of  infantile  vacci- 
nation in  Ireland  had  been  extreme.  At  the  time  the  Epidemiological 
Society  made  its  report  in  1853,  79  per  cent,  of  the  smallpox  mortality 
of  that  country  was  in  children  under  the  age  of  five  years  ;  and  though, 
under  the  Medical  Charities  Act  and  an  Act  subsequently  passed  in 
1858,  there  had  been,  through  the  instrumentality  of  the  Public 
Vaccinators,  an  increase  since  then  in  the  amount  of  vaccinations 
performed,  this  had  not  been  sufficient  to  reduce  the  proportion  of  smallpox 
deaths  under  five  years  of  age.  below  75  per  cent,  up  to  the  time  when  the 
Compulsory  Act  of  1863  came  into  operation.  In  1865  and  1866,  by 
the  operation  of  that  Act,  the  proportion  declined  to  about  50  per 
cent.  The  next  four  years  were  years  in  which  smallpox  was  almost 
entirely  absent  from  Ireland.  But  when  the  disease  returned  in  1871, 
by  which  time  the  population  up  to  seven  years  of  age  had  come  within 
the  provisions  of  the  compulsory  law,  the  proportion  of  smallpox  deaths 
under  five  years  of  age  was  found  to  have  fallen  to  about  the  same 
extent  as  those  in  Scotland  under  the  operation  of  a  similar  law  : 


Smallpox  Deaths  in  Ireland  during  the  years  1871 

and  1872. 


Deaths  under  five  years 

Year. 

At  all  ages. 

Under  five  years  of  age. 

of  age,  per  cent,  of 
total  deaths. 

1871 

665 

135 

20-5 

1872 

3,248 

821 

25 

Total  - 

3,913 

956 

24-4 

*  Twenty -fourth  Annual  Report  of  the  Commissioners  for  administering  the  Laws 
for  the  Relief  of  the  .Poor  in  Ireland,  p.  38. 
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In  the  City  of  Dublin,  in  which  the  total  deaths  from  the  epidemic  in  OnSmallpoxin 
the  two  years  during  which  it  prevailed  were  1,557,  the  number  ef  Vacillation  and 
those  deaths  under  five  years  of  age  was  362,  or  23  per  cent.,  about  the  ^Vaccination 
same  proportion  as  in  the  principal  towns  of  Scotland.  I  am  unable  to  give 
the  proportion  which  these  362  deaths  bear  to  the  population  living  under 
five  years  of  age  ;  but  their  proportion  to  the  total  population  of  Dublin 
(314,666)  represents  1,150  deaths  from  the  entire  epidemic  per  million  as  sont^ortaiity 
compared  with  692  in  the  eight  principal  towns  of  Scotland  taken  under  that  ag« 
together,  1,534  in  the  town  of  Dundee,  3,448  in  Berlin,   5,717  in  abroad- 
Hamburgh,  6,200  in  Leipsic,  and  6,455  in  the  chief  towns  of  Holland. 

The  effects  of  the  Compulsory  Vaccination  Act  for  Ireland  were  not 
limited  to  the  children  born  subject  to  its  provisions.  "  The  Act,"  say 
the  Commissioners,  "  though  applying  in  its  compulsory  provisions  only 
"  to  children  born  [on  or]  after  that  date  [Jan.  1 ,  1864]  was  practically 
"  accepted  as  imposing  an  obligation  in  regard  to  children  born  previously  : 
"  and  in  the  first  year  a  large  number  of  persons,  viz.,  166,456  not  really 
"  within  the  scope  of  the  Act  were  vaccinated  under  it  [by  the  public 
"  vaccinators],  and  in  succeeding  years  this  operation  continued ;  and  this 
"  class  of  subjects,  although  necessarily  diminishing  each  year,  is  still  a 
"  considerable  one."*  To  this  result,  no  doubt,  the  existence  of  a  system 
of  public  vaccination,  for  the  performance,  at  the  public  cost  and  wi  th- 
out any  expense  to  individuals,  of  vaccination  on  all  who  duly  apply 
for  it  at  the  public  stations,  by  vaccinators  whose  rate  of  payment  ia 
regulated  by  the  number  of  vaccinations  done  by  them,  largely  contributed. 
Thus  year  by  year  the  population  of  Ireland  has  been  rapidly  becoming 
a  more  and  more  protected  one  ;  and  the  consequent  decline  exhibited 
in  the  smallpox  mortality  of  the  kingdom  affords  probably  the  most 
remarkable  example  that  exists  of  what  sound  legislation  and  good 
administration  may  effect  in  the  saving  of  human  life. 

A  little  more  than  thirty  years  ago,  at  the  census  of  Ireland  for  General  effect 
1841,  smallpox  was  ascertained  to  have  been  the  second  most  fatal  the  compulsory 
disease  in  the  kingdom  during  the  preceding  ten  years.    The  deaths  ^j}^10 
from  it  in  that  period  had  been  no  fewer  than  58,000.    At  the  census  mortality  of 
of  1851  it  was  found  to  have  been  the  third  most  fatal  disease.   The  Ireland- 
annual  average  deaths  from  smallpox  in  Ireland  for  19  years  preceding 
the  Act  of  1863  were,  as  shown  in  a  table  given  in  the  Twenty-first 
Annual  Report  of  the  Poor  Law  Commissioners  for  Ireland,  2,644,  the 
highest  number  of  deaths  in  any  of  those  years  having  been  6,436,  and 
the  lowest,  863.f    The  Compulsory  Vaccination  Act  of  1863  came  into 
operation  at  the  decline  of  a  considerable  smallpox  epidemic,  and  during 
the  first  year  of  its  operation,  before  there  was  time  for  its  results  to 
be  more  than  very  partially  manifested,  the  smallpox  deaths  were  854. 
From  that  time  they  declined  in  a  manner  without  precedent  in  the 
history  of  Ireland  to  347,  187,  20,  19,  20,  and  32  in  the  six  years  from 
1865  to  1 870  inclusive.  In  1871  the  first  wave  of  the  recent  epidemic  was 
felt,  causing  the  deaths  to  rise  to  665  ;  in  1872  they  rose  further  to 
3,248.    In  the  first  two  quarters  of  1873  they  had  declined  to  379,  and 
m  the  next  quarter  the  epidemic  had  virtually  ceased,  the  deaths  regis- 
tered during  that  quarter  (the  third  of  1873),  being  30  only.    In  com- 
paring the  smallpox  mortality  of  the  two  periods  before  and  after  the 
compulsory  Act,  the  decrease  of  population  which  has  gradually  been 


Iwcnty-first  Annual  Ecport  of  the  Commissioners  for  administering  the  Laws  for 
Kelief  of  the  Poor  in  Ireland,  paKe  31. 
t  Ibid.  b 
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^MonVn  "omS  011  in  Ireland  must  bo  borne  in  mind,  and  in  the  subjoined  table* 
\  Mcnimtion  and  and  accompanying  diagram  I  have  made  the  necessary  correction  for  this, 
tjowimition  The  upper  line  on  the  diagram  shows  what  the  actual  mortality  for  each 
of  the  years  compared  was ;  the  shaded  portion  what  proportionately  it 
would  have  been  had  the  population  of  the  year  been  the  same  as  the 
population  of  187 J.  It  will  be  seen  that  the  average  annual  small- 
pox mortality  of  the  period  since  the  compulsory  law  came  into  opera- 
tion, including  the  recent  epidemic,  has  not  been  uearly  a  third  of  the 
(corrected)  aunual  average  of  19  years  previous,  and  has  not,  in  fact, 
approached  the  lowest  mortality  exhibited  in  any  one  of  those  years  ;  or, 
taking  the  last  10  only  of  the  19  years,  and  thus  excluding  the  great 
epidemic  of  1846-50,  that  it  has  not  been  even  half  the  annual  average 
of  those  10  years,  nor  approached  the  lowest,  mortality  exhibited  in  any 
one  of  them.  The  4,292  deaths  caused  by  the  recent  epidemic  itself 
were  not  nearly  a  quarter  of  those  (18^387  as  corrected  for  population) 
caused  by  the  epidemic  of  1846-50.  These  4,292  deaths  were  spread 
over  two  and  a  half  years,  and  are  equivalent  to  an  annual  average  of 
1,717  deaths  for  the  time  the  epidemic  lasted, — a  number  which,  if  com- 


Table  showing  the  aunual  smallpox  mortality  of  Irclaud  for  two  periods:  A,  for  19 
years  previous  to  the  Compulsory  Vacciuatiou  Aet ;  B,  for  10  years  subsequent 
to  that  Act:  with  correction  each  year  for  diminution  of  population. 


A.  19  years  previous  to  Compulsory  Act. 


Year. 


Actual 
Smallpox 
Deaths. 


Estimated  Smallpox 
Deaths  if  population  of 
each  year  had  been  the 
same  as  in  1871. 


B.  10  years  subsequent  to  Compulsory  Act. 


Year. 


Actual 
Smallpox 
Deaths. 


Estimated  Smallpox 
Deaths  if  population  of 
each  year  had  been  the 
same  as  in  1871. 


1842 
1843 
1844 
1845 
18-16 
1847 
1S48 
1849 
1850. 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 


2,743 
2,682 
2,453 
3,045 
3,730 
5,197 
5,750 
6,436 
4,634 
1,865 
1,767 
1,419 
1,510 
1,466 
1,651 
1,084 

903 
1,048 

863 


Average  of  19  years 


1,801 
1,758 
1,598 
1,980 
2,428 
3,494 
4,060 
4,785 
3,620 
1,544 
1,504 
1,228 
1,339 
1,314 
1,491 
988 
827 
963 
799 


1,972 


1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 


854 
347 
187 
20 
19 
20 
32 
665 
3,248 
481 


Average  of  10  years 


816 
332 
182 
19-6 

18-  7 

19-  8 
31-8 

665 
3,261 
481  (') 


583 


(")  I  have  not  the  data  for  making  estimate 
for  this  year. 


The  number  of  deaths,  however,  givon  for  poriod  A  is  very  far  short  of  the  number  which 
actually  occurred  within  the  period,  for  it  is  simply  the  number  which,  on  inquiry  at  each 
decennial  census,  was  ascertained  to  have  died  of  smallpox  during  the  preceding  decennium. 
and,  as  tho  Census  Commissioners  observe,  docs  not  include  the  deaths  which  had  taken  place 
in  families  who  in  the  course  of  tho  ten  years  had  emigrated  or  died  out,  or  who  had  ceased  to 
bo  independent  occupiers.  Systematic  death  registration  was  established  in  Irelaiul-in  1S68, 
anil  the  numbers  for  period  15  are  from  the  Registrar  General's  returns.  There  is  no  return 

or  deaths  in  Ireland  fur  I  lie  years  I  Mil  to  1803  inclusive,  but,  as  stated  m  the  text,  smallpox  was 

during  those  years  severely  fatal. 
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pared  with  the  annual  average  of  the  %ohole  of  the  former  period,  made  OnSm^ipoxm 
up  as  it  is  of  epidemic  and  non-epidemic  years,  falls  considerably  short  vacation  and 
of  it.    When  the  peculiar  intensity  of  the  recent  epidemic  is  borne  *?» Vaccination 
in  mind,  an  intensity  which,  as  the  hospital  records  of  Ireland  show, 
was  not  less  manifested  there  than  elsewhere  in  the  large  proportion  of 
malignant,  black,  and  hemorrhagic  cases,  these  results  must  certainly  be 
regarded  as  very  remarkable. 

But  that  these  deaths  would  have  been  still  much  fewer  had  there 
been  that  complete  state  of  vaccination  which  it  is  the  purpose  of  the 
law  to  attain,  no  reasonable  person  can  doubt.  The  Commissioners' 
statement  that,  apart  from  the  delay  in  the  vaccination  of  young  children, 
there  are  many  adolescents  and  adults  still  unprotected,  must  not  be  lost 
sight  of.  If  these  be  aggregated  in  any  place,  they  constitute  a  great 
dauger  to  that  place,  and  whenever  the  infection  of  smallpox  finds  its 
way  in,  a  high  local  death-rate  from  that  cause  may  bo  expected  to 
ensue. 

(c.)  England.    The  Compulsory  Vaccination  Act  of  1853  was  to  a  Provisions  and 
considerable  extent  an  experimental  Act,  and  was  very  imperfect  in  its  "he'iaws  in 
provisions.   The  machinery  provided  by  it  for  the  registration  of  com-  England, 
pliances  was  inefficient,  so  that  no  precise  statement  of  its  effects  in 
securing  the  vaccination  of  young  children  can  be  given  ;  and  it  did  not 
specifically  impose  on  any  local  authority  the  duty  of  seeing  that  its 
requirements  were  carried  out.    Still  there  is  abundant  evidence  of  its 
having  been  largely  effective.    The  mere  fact  that  the  law  required  the 
vaccination  of  children  to  be  done  within  a  prescribed  period  from  birth, 
and  if  it  were  not  so  done,  rendered  parents  liable  to  a  penalty,  was 
sufficient  to  induce  compliance  on  the  part  of  the  bulk  of  the  population  ; 
and  the  number  of  infantile  vaccinations  annually  performed  by  the 
Public  Vaccinators  (by  whom  in  England  much  the  greater  part  of  all 
the  vaccination  of  the  country  is  done)  was  at  once  and  permanently 
doubled.     The  result  on  the  smallpox  mortality  of  the  kingdom  was 
seen  in  a  speedy  diminution  of  the  average  annual  death  rate ;  and  the 
smallpox  deaths  under  five  years  of-age,  which  up  to  1853  had  constituted  Effect  of  the 
75  per  cent,  of  the  deaths  from  that  cause  at  all  ages,  were  in  a  very  ol^hesmaii 
few  years  reduced  to  55  per  cent. ;  the  proportion  in  Ireland  and  Scot-  pox  mortality 
land  remaining  at  75  per  cent.,  as  we  have  seen,  until  10  years  later,  ^flTOyBaref 
when  those  divisions  of  the  United  Kingdom  also  came  under  a  com- 
pulsory vaccination  law.    From  the  point  thus  attained  in  England  no 
further  reduction  in  the  proportionate  juvenile  mortality  from  smallpox 
took  place  until  the  Acts  of  1867  and  1871.    By  the  former  of  these 
Acts  (the  Vaccination  Act,  1867),  which  came  in  force  on  the  1st  of 
January  1 868,  a  proper  machinery  for  registering  compliances  with  the  law 
was  established:  and  the  respective  Boards  of  <  ruardians  throughout  the 
kingdom  were  required  to  see  that  such  compliances  took  place,  and  autho- 
rized to  appoint  officers  whose  duty  it  should  be  to  institute  inquiries, 
issue  warnings,  and  take  proceedings  for  that  purpose.    By  the  latter  (the 
Vaccination  Act,  1871),  they  wero  required  to  appoint  such  officers. 
When  the  recent  smallpox  epidemic  burst  forth,  towards  the  end  of 
1870,  only  a  portion  of  the  population  under  five  years  of  age  in  England 
was  within  the  operation  of  the  Act  of  1867  ;  during  the  continuance  of 
the  epidemic  a  larger  proportion  came  under  its  provisions,  and  some 
came  also  under  the  provisions  of  the  Act  of  1871.     The  result  was 
manifested  in  a  reduction  of  the  proportionate  smallpox  mortality  under  Further  effect 
five  years  of  age  from  55  percent,  of  the  entire  mortality  from  that  °nl"'  A!",s  °J. 
cause  to  33£  per  cent,  in  1871,  and  to  30  per  cent,  in  1872.  1807  ' 
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8?  eStt^f 61  ^"Ct  °*?  18(^'  ^e'nS  i'1  ROme  or>  its  most  important  requirements 

Vaccination  and  Permissive  only,  bad  been  carried  out  with  very  various  degrees  of 
^Vaccination   efficiency  by  different  local  authorities.    In  those  places  in  which  the 
action  taken  under  it  had  been  tardy  and  ineffective,  the  mortality  in 
the  young  children  amounted  to,  or  approached,  its  old  proportions  :  in 
those  places  in  which  such  action  had  been  commenced  immediately  on 
the  Act  coming  into  operation,  and  been  steadily  continued,  a  remarkable 
diminution  in  that  proportion  was  observed, 
illustrated  by        Respecting,iirst  the  Metropolis,  the  accompanying  table,  (for  the  means 
Metropoman116   °^  coustl'uctmg  which  I  must  express  my  great  obligation  to  the  Managers 
unions :  of  the  Metropolitan  Asylum  District,  and  to  Mr.  Marson  of  the  London 

Smallpox  and  Vaccination  Hospital,)  by  distributing  the  smallpox  deaths 
which  occurred  in  the  various  hospitals  of  London-  to  the  unions  from 
which  the  cases  were  sent  in,  shows  to  what  extent  each  union  contributed 
to  the  general  mortality  from  that  cause,  and  what  in  each  was  the  pro- 
portion of  deaths  under  five  years  of  age.  In  one  union  only,  that  of 
Bethnal  Green,  did  this  proportion  remain  at  the  average  of  the  period 
preceding  the  Act  of  1867  :  this  was  a  union  which  had  been  the  subject 
of  repeated  official  remonstrances  for  its  neglect  properly  to  carry  that 
Act  into  effect,  and  which  indeed  did  not  till  quite  a  late  period  of 
the  epidemic  take  really  effective  steps  for  the  purpose.*  Another 
union,  St.  George's,  South wark,  would  have  shared  the  unenviable 
position  of  Bethnal  Green,  but  that  by  its  incorporation  in  the  St. 
Saviour's  Union  shortly  before  the  smallpox  outbreak,  its  high  relative 
juvenile  mortality  is  not  exhibited  in  the  table.  "  We've  done  nothing, 
sir,  and  we  don't  inteud  to  do  anything,"  was  the  reply  of  the  Clerk  of 
St.  George's,  Southwark,  to  the  inquiries  made  of  him  as  to  steps  taken 
in  administration  of  the  Vaccination  Act  of  1867:  in  this  division  of 
the  St.  Saviour's  Union  the  smallpox  deaths  under  five  years  of  age 
in  1870  and  1871  were  60  per  cent,  of  the  whole.  The  unfavourable 
position,  again,  Avhich  St.  George's,  Hanover  Square,  holds  in  the  table 
among  the  western  group  of  unions  is  chiefly  due  to  the  then  recent 
incorporation  with  it  of  the  former  union  of  St.  Margaret  and 
St.  John,  Westminster,  in  which,  beyond  the  voluntary  action  of  one 
of  the  registrars,  no  steps  in  execution  of  the  Act  of  1867  had  been 
taken. 

Except  Bethnal  Green,  every  one  of  the  metropolitan  unions,  as  at 
present  constituted,  exhibited  a  marked  diminution  in  the  proportionate 
smallpox  mortality  among  young  children  as  compared  with  that  existing 
before  the  Act  of  1867.  Putting  aside  Bethnal  Green,  the  deaths  under 
five  years  of  age  ranged  in  the  respective  unions  from  43'4  to  28-6  per  com. 
of  the  whole  smallpox  mortality  in  the  more  strictly  Metropolitan  Unious, 
and  to  a  less  proportion  than  this  in  the  suburban  Unions  of  Lewi  sham 
and  Hampstead  :  the  proportion  for  the  entire  metropolis  being  36-7  per 
cent.  The  saving  of  young  life  which  this  reduced  proportion  implies 
is  very  great ;  and  it  would  obviously  have  been  much  greater  than 
it  actually  was,  had  the  law  of  1867  been  from  the  first  efficiently 
administered  over  the  whole  metropolis,  and  had  it  been  long  enough 
in  operation  to  bring  within  its  influence  children  up  to  the  full  age 
of  five  years.  In  regard  to  this  latter  point  the  Vaccination  Officer  of 
St,  Luke's,  Middlesex,  a  division  ofthellolborn  Union,  in  which  the 
Act  of  1867  had  been  administered  with  great  efficiency,  and  in  which 


*  I  speak,  it  must  be  fully  understood,  historically.  I  am  not  aware  that  there 
is  any  subject  for  complaint  in  tlie  present  administration  of  the  Vaccination  Acts  in 
Uethual  Green. 


f  the  Years  1871  and  1872, 


hs  under 
)f  ace. 


Total. 


.31 

12 

2 


27 
2 
33 
20 
54 

4 
2 
29 
14 

15 
69 
13 
3 

10 
14 

84 

54 
12 
47 
12 
23 

21 
3 
21 


630 


Propor- 
tion per 
cent,  of 

Smallpox 
Deaths 
under  live 
years  of 
age  to 

Smallpox 

Deaths  at 
all  ages 
in  1871 

and  1872. 


Total 
Smallpox 
Deaths  in 
1871  and 
1872  (com- 
bined) per 
1,000,000  of 
population. 


Smallpox 
Deaths 
under  live 
years  of  age 
in  1871  and 
1872  (com- 
bined) per 

100,000 
children 
livingunder 
that  age. 


Union. 


30-4 

28-  6 

40-  0 

29-  4 

34-  4 
14-8 
33-2 

30-  4 

30-  8 

35-  8 
32-2 
28-9 

32-  6 

41-  8 
55-7 

42-  6 
36 

31-  5 
35-2 
37-9 

43-  4 
37-5 
30-3 
39-9 

33-  0 

37-  8 
18-4 

38-  2 


.'16-7 


1,585 

2,462 
3,046 

1,329 

2,122 
2,509 
3,883 
2,441 
4,290 

1,979 
2,104 
2,746 
2,145 

4,860 
5,462 
3,369 
2,539 

2,461 
2,834 
3,695 

4,239 
3,031 
3,138 
4,206 
2,524 

1,630 
737 
1,499 


2,970 


399- 

579 
1,231 

383 

692 
346 

1,009 
554 

1,215 

645 
693 
613 
724 

1,414 
2,012 
1,137 
668 

592 
680- 
912 

1,346 
759 
708 

1,193 
591 

444 
109 
415 


{ 
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Paddington. 
Kensington. 
Fulham. 
Chelsea. 

St.  George,  Hanover 
Square. 

Westminster. 

Marylebone. 

Hampstead. 

Pancras. 

Islington. 

Hackney. 

St.  Giles. 

Strand. 

Holborn. 

City  of  London. 

Shoreditch. 

Bethnal  Green. 

Whiteehapel. 

St.  George-in-the 
East. 

Stepney. 

Mile  End  Old  Town. 
Poplar. 

St.  Saviour's. 
St.  Olave's. 
Lambeth. 
Wandsworth. 
Camberwell. 

Greenwich. 
Lewisham. 
Woolwich. 

Patients  from  extra- 
Metropolitan  Unions 
sent  to  London 
Smallpox  Hospital. 

Whole  Metropolis. 


* 


2  in  the  Return  from  the  Asylum  District  the  deaths  which 
Iteturns  both  from  the  Asylum  District  and  from  the  London 
e  year.    The  smallpox  deaths,  therefore,  in  the  Table  for  1871 
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On  Smallpox  in 
its  relation  to 
Vaccination  anil 
the  Vaccination 
Laws. 


illustrated  by 
reference  to  the 
Metropolitan 
unions : 


The  Act  of  1867,  being  in  some  of  its  most  important  requirements 
permissive  only,  had  been  carried  out  with  very  various  degrees  of 
efficiency  by  different  local  authorities.  In  those  places  in  which  the 
action  taken  under  it  had  been  tardy  and  ineffective,  the  mortality  in 
the  young  children  amounted  to,  or  approached,  its  old  proportions  :  in 
those  places  in  which  such  action  had  been  commenced  immediately  on 
the  Act  coming  into  operation,  and  been  steadily  continued,  a  remarkable 
diminution  in  that  proportion  was  observed. 

Respectingjiirst  the  Metropolis,  the  accompanying  table,  (for  the  means 
of  constructing  which  I  must  express  my  great  obligation  to  the  Managers 
of  the  Metropolitan  Asylum  District,  and  to  Mr.  Marson  of  the  London 
Smallpox  and  Vaccination  Hospital,)  by  distributing  the  smallpox  deaths 
which  occurred  in  the  various  hospitals  of  London-  to  the  unions  from 
which  the  cases  were  sent  in,  shows  to  what  extent  each  union  contributed 
to  the  general  mortality  from  that  cause,  and  what  in  each  was  the  pro- 
portion of  deaths  under  five  years  of  age.  In  one  union  only,  that  of 
Rethnal  Green,  did  this  proportion  remain  at  the  average  of  the  period 
preceding  the  Act  of  1867  :  this  was  a  union  which  had  been  the  subject 
of  repeated  official  remonstrances  for  its  neglect  properly  to  carry  that 
Act  into  effect,  and  which  indeed  did  not  till  quite  a  late  period  of 
the  epidemic  take  really  effective  steps  for  the  purpose.*  Another 
union,  St.  George's,  Southwark,  would  have  shared  the  unenviable 
position  of  Bethnal  Green,  but  that  by  its  incorporation  in  the  St. 
Saviour's  Union  shortly  before  the  smallpox  outbreak,  its  high  relative 
juvenile  mortality  is  not  exhibited  in  the  table.  "  We've  done  nothing, 
sir,  and  we  don't  intend  to  do  anything,"  was  the  reply  of  the  Clerk  of 
St.  George's,  Southwark,  to  the  inquiries  made  of  him  as  to  steps  taken 
in  administration  of  the  Vaccination  Act  of  1 867  :  in  this  division  of 
the  St.  Saviour's  Union  the  smallpox  deaths  under  five  years  of  age 
in  1870  and  1871  were  60  per  cent,  of  the  whole.  The  unfavourable 
position,  again,  which  St.  George's,  Hanover  Square,  holds  in  the  table 
among  the  Avestern  group  of  unions  is  chiefly  due  to  the  then  recent 
incorporation  with  it  of  the  former  union  of  St.  Margaret  and 
St.  John,  Westminster,  in  which,  beyond  the  voluntary  action  of  one 
of  the  registrars,  no  steps  in  execution  of  the  Act  of  1867  had  been 
taken. 

Except  Bethnal  Green,  every  one  of  the  metropolitan  unions,  as  at 
present  constituted,  exhibited  a  marked  diminution  in  the  proportionate 
smallpox  mortality  among  young  children  as  compared  with  that  existing 
before  the  Act  of  1867.  Putting  aside  Bethnal  Green,  the  deaths  under 
five  years  of  age  ranged  in  the  respecti  ve  unions  from  43*4  to  28*6  per  cent, 
of  the  whole  smallpox  mortality  in  the  more  strictly  Metropolitan  Unions, 
and  to  a  less  proportion  than  this  in  the  suburban  Unions  of  Lewisham 
and  Hampstead  :  the  proportion  for  the  entire  metropolis  being  36*7  per 
cent.  The  saving  of  young  life  which  this  reduced  proportion  implies 
is  very  great;  and  it  would  obviously  have  been  much  greater  than 
it  actually  was,  had  the  law  of  1867  been  from  the  first  efficiently 
administered  over  the  whole  metropolis,  and  had  it  been  long  enough 
in  operation  to  bring  within  its  influence  children  up  to  the  full  age 
of  five  years.  In  regard  to  this  latter  point  the  Vaccination  Officer  of 
St.  Luke's,  Middlesex,  a  division  of  the  Holborn  Union,  in  which  the 
Act  of  1867  had  been  administered  with  great  efficiency,  and  in  which 


*  I  speak,  it  must  be  fully  understood,  historically.  I  am  not  aware  that  there 
is  any  subject  for  complaint  in  the  present  administration  of  the  Vaccination  Acts  in 
Bethnal  Green. 
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Smallpox  Deaths  of  Persons  resident  in  each  of  the  Metropolitan  Unions  in  each  of  the  Years  1871  and  1872 

<iist,inoM]ishinn-  t.lm  Duatos  ;inHoi>  TiWm  "VmiT,„  _r  A   ' 


1871. 



1872. 

Propor- 
tion per 
cent,  of 

Smallpox 
Deaths 

under  five 
years  of 
age  to 

Smallpox 

Deaths  at 
all  ages 
in  1871 

and  1872. 

Smallpox 
Deaths 
under  five 
years  of  age 
in  1871  and 
1873  (com- 

Total 
Population 
in  1871. 

Popula- 
tion in 

Smallpox  Doat 

hs  at  all  ages. 

Smallpox  Deaths  under 
flvo  years  ot  age. 

Smallpox  Deaths  at  all  ages. 

Smallpox  Deaths  under 
five  years  of  age. 

Total 
Smallpox 

Vsiox. 

1S71 
innlcr 

five  years 
of  age. 

In 
Dis- 
trict. 

In 

In 

In 

In 

Deaths  in 
1871  and 
1872  (com- 

Union. 

Asy- 
lum 
Hospi- 
tals. 

Small- 
pox 

Hospi- 
tal. 

Total. 

In 
Dis- 
trict. 

Asy- 
lum 
Hospi- 
tals. 

Small- 
pox 

Hospi- 
tal; 

Total. 

In  Dis- 
trict. 

In  Asylum 
Hospitals. 

In  Smallpo 
Hospital. 

Total. 

In  Dis- 
trict. 

In  Asylum 
Hospitals. 

g 

P 
P 

Hospital. 

Total. 

bined)  per 
1,000,000  of 
population. 

bined)  per 

100,000 
children 
livingundei 
that  age. 

Paddington 

r 54 

52 

2 

108 

1  f 

10 



1 

8 

5 

1 

14 

1  r 

— 

Paddington. 

Kensington 

1  2S3.153 

34,084 

64 

65 

3 

132 

78 

14 

— 

Ll05 

39 

30 

2 

71 

4 

Ui 

30-4 

1,585 

399  J 

Kensington. 

Fulham 

J 

L  64 

27 

13 

104 

J  I 

3 

— 

J 

12 

4 

3 

19 

J  1 

1 

J 

I 

Pulham. 

Chelsea 

71,089 

8,631 

64 

58 

8 

130 

31 

7 

— 

38 

26 

17 

2 

45 

11 

1 

12 

28-6 

2,462 

579 

Chelsea. 

St.  George,  Hanover 
Square. 

155,936 

15,725 

354 

89 

8 

451 

170 

20 

— 

190 

12 

12 

24 

1 

1 

2 

40-0 

3,046 

1,231 

St.  George,  Hanover 
Square. 

■Westminster  - 

51,181 

5,220 

27 

27 

3 

57 

10 

10 

6 

4 

1 

11 

3 

2 

5 

29  "4 

1,329 

383 

Westminster. 

Marylebone  - 

159,254 

17,209 

132 

143 

4 

279 

60 

33 

— 

93 

31 

34 

5 

70 

15 

12 

27  ' . 

34-4 

2,122 

692 

Marylebone. 

Hampstead    -  - 

D,-i  i  U 

25 

41 

4 

70 

3 

7 

— 

10 

3 

7 

1 

11 

1 

1 

2 

14-8 

2,509 

346 

Hampstead. 

Pancras 

221,465 

28,355 

40U 

269 

43 

762 

210 

43 

253 

58 

QO 
OO 

1 

98 

30 

3 

33 

33*2 

3,883 

1,009 

Pancras. 

Islington 

213,778 

28,701 

320 

125 

18 

463 

125 

14 

139 

ob 

1  ft 

c 
O 

59 

18 

2 

20 

30'4 

2,441 

554 

Islington. 

Hackney 

124,951 

16  134 

303 

104 

1 

408 

125 

17 

142 

y  o 

O — 

128 

52 

54 

30*8 

4,290 

1,215 

Hackney. 

ot.  ijiies 

Co  EEC 

00,000 

5,895 

44 

46 

3 

93 

24 

10 

— 

34 

9 

4 

13 

3 

1 

4 

35-8 

1,979 

645 

St.  Giles. 

Strand 

41,339 

4  041 

35 

41 

3 

79 

10 

16 



26 

4 

8 

2 

2 

32 '  2 

0  ldi 

ijlU-i 

693 

iotrana. 

Holborn 

163,491 

21,033 

209 

158 

3 

370 

70 

31 



101 

38 

.  79 

20 

9 

29 

28 '  9 

9  7AK 

613 

Holborn. 

City  of  London 

75,983 

7  321 

78 

27 

11 

116 

35 

4 



39 

21 

9.1 

47 

9 

5 

14 

32 '  6 

2  145 

7Q/1 

"Oliy  Ui  AjOliUUli. 

Shoreditch 

127,164 

18,236 

442 

127 

1 

570 

221 

26 

247 

32 

14 

2 

48 

15 

— 

15 

41-8 

4,860 

1,414 

Shoreditch. 

Bethnal  Green 

120,104 

18,142 

379 

155 

— 

534 

243 

53 



296 

82 

40 

122 

59 

10 

69 

55-7 

5,462 

2,012 

Bethnal  Green. 

Whitechapel  - 

76,573 

9,677 

159 

65 

1 

225 

89 

8 



97 

18 

15 

33 

11 

2 

13 

42-6 

3,369 

1,137 

Whiteehapel. 

St.  George  -  in  -  the  - 

48,052 

6,685 

62 

21 

17 

100 

39 

1 

1 

41 

7 

15 

22 

2 

1 

3 

36 

2,539 

668 

St.  George-in-the 

East. 

East. 

57  690 

8  106 

77 

41 

— 

118 

32 

6 

— 

38 

17 

17 

— 

34 

8 

2 

10 

Ql  •  K 

2,461 

592 

93,152 

J.  O,00  O 

169 

43 

212 

77 

2 

79 

35 

16 

1 

52 

13 

1 

14 

Q£  •  Q 
OO  A 

2  834 

680- 

Mile  End  Old  Town. 

Poplar  - 

lie  07c 

1  /  ,60 1 

ice; 
loo 

00 

220 

69 

1 0 

79 

183 

27 

— 

210 

82 

2 

84 

Q-7  •  Q 

3,695 

912 

Pnrtlip 

St.  Saviour's  - 

175,049 

23,922 

457 

186 

1 

644 

233 

35 

— 

268 

65 

33 

98 

49 

5 

54 

43-4 

4,239 

1,346 

St.  Saviour's. 

St.  Olave's 

122.398 

18,301 

278 

45 

— 

323 

123 

4 

— 

127 

33 

14 

1 

48 

10 

2 

12 

37'5 

3,031 

759 

St.  (Jlave  s. 

Tif-trahpth  - 

onft  Qio 

no  ofi7 
Z(5,oO  / 

319 

190 

1 

510 

132 

22 

— 

154 

96 

58 

154 

44 

3 

47 

ou  0 

3,138 

708 

Lambeth. 

\V  and  ^  worth 

1  iDjUDU 

Jl  '  ,01  0 

380 

106 

1 

A  Q7 

192 

6 

198 

OK 

14 

00 

1 <i 

12 

00  y 

4,206 

1,193 

Wandsworth. 

Camberwell 

111,306 

15,720 

153 

58 

211 

66 

4 

70 

42 

28 

70 

22 

1 

23 

33-0 

2,524 

591 

Camberwell. 

Greenwich 

100,600 

13,963 

71 

31 

— 

102 

38 

3 

— 

41 

38 

23 

1 

62 

20 

1 

21 

37-8 

1,630 

444 

Greenwich. 

J-i  -  ■  ■  J. ;  a  u  LLi 

51,557 

10 

13 

2 

25 

3 

1 

4 

7 

5 

1 

13 

2 

1 

3 

18"4 

737 

109 

Lewisham. 

Woolwich 

73,380 

10,110 

39 

10 

49 

21 

21 

47 

14 

61 

20 

i 

21 

38-2 

1,499 

415 

Woolwich. 

Patients  from  extra- 

r 

Patients  from  extra- 

"VrptTfiTifiHtfln  TTninnc 

sent     to  London 

30 

30 

11 

11 

- 1 

Metropolitan  Unions 
sent    to  London 

Smallpox  Hospital. 

Smallpox  Hospital. 

Whole  Metropolis  - 

3,254,260 

422,629 

5,383 

2,418 

181 

7,982 

2,529 

415 

1 

2,945 

1,126 

602 

46 

1,774 

560 

76 

- 

636 

36-7 

2,970 

847 

Whole  Metropolis. 

The  numbers  in  this  Table  for  the  whole  Metropolis  do  not  exactly  correspond  with  those  in  the  Registrar  General's  Returns  :  (1)  because  in  the  Return  from  the  Asylum  District  the  deaths  which 
occurred  in  the  Hampstead  Hospital  in  the  last  few  weeks  of  1870  are  included,  and  eould  not  easily  be  separated ;  and  (2)  because  the1  Returns  both  from  the  Asylum  District  and  trom  the  ljonaon 
Smallpox  Hospital  are  of  deaths  which  occurred  within  each  year,  while  the  Registrar  General's  Returns  are  of  deaths  registered  within  the  year.    The  smallpox  deaths,  tnerefore,  m  the  1  able  tor  is 
are  somewhat  in  excess  of  those  published  by  the  Registrar  General :  those  for  1872,  a  little  below.    The  difference  is  quite  immaterial  for  any  conclusions ;  I  simply  note  that  there  is  a  ditterence. 
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51  smallpox  deaths  under  five  years  of  age  were  .registered  in  th  <*|g^* 

•  •  l  Q7i  niul  1879  was  good  enough  to  make  at  my  request  specili  vaccination  and 

ESdriS  respecting  them  and  ascertained  that  17,  or  exactly  on  the  Vaccination 
third,  were  in  children  born   before  the  Act  of  1867  came  int 

operation  *  n  unions. 

As  in  the  metropolis,  so  in  England  generally,  there  were  but  few 
unions  in  which  there  was -not  a  diminution  from  the  proportion  which 
the  deaths  under  five  years  of  age  had  borne  to  the  total  mortality  before 
tin  Act  of  1867  :  but  the  difference  was  very  marked  between  unions 
in  which  the  execution  of  that  Act  had  been  defective,  as  in  the  unions 
of  Sunderland,  South  Shields,  Dudley,  or  Walsall,  in  all  of  which  the 
proportion  remained  above  40  per  cent.,  and  unions  in  which  it  had 
been  well  administered,  as  in  Manchester,  where  the  proportion  was  only 
25  per  cent.,  or  Leeds,  where  it  was  less  than  19  per  cent.  In  that  part 
indeed  of  the  union  of  Leeds  which  constitutes  the  township,  and  is  the 
most  thickly  inhabited,  but  in  which  the  Act  of  1867  had,  from  the 
time  it  came  into  operation,  been  carried  out  by  a  most  efficient 
Officer,  with  model  care  and  exactitude,  the  proportion  was  but  17  per 

cent.t  „  P 

The  total  smallpox  deaths  in  England  under  five  years  ol  age 
were  7,770  in  1871,  and  5,758  in  1872.  The  only  European 
State  from  which  we  have  the  full  information  requisite  for  insti- 
tuting a  comparison  with  this  mortality  is  Holland.  The  result  is  as 
follows  : — 


*  Of  the  remaining  34  deaths,  12  were  in  children  under  three  months  old,  and 
four  in  children  who,  though  more  than  three  months  old  when  they  died,  had  pro- 
bably contracted  the  smallpox  before  attaining  that  age.  Only  18  were  in  children 
who  could  be  ascertained  to  have  been  born  subject  to  the  provisions  of  the  Act,  and  of 
these  10  had  been  born  in  other  places  and  migrated  into  the  parish  of  St.  Luke's. 
So  that  eight  deaths  of  children  under  five  years  old,  born  in  the  parish  and  subject 
to  the  provisions  of  the  Act,  was  the  outcome  of  the  two  years'  prevalence  of  this  epi- 
demic in  the  parish  (population  54,009,)  during  which  time  it  had  been  cxtremely 
fatal  among  elder  children  and  adults.  In  the  Parliamentary  Return,  relating 
to  the  mortality  of  England,  1851-60,  St.  Luke's  had  a  higher  smallpox  death  rate  of 
children  under  five  years  of  age  than  any  other  Metropolitan  Union,  with  one  ex- 
ception.   The  contrast  speaks  for  itself. 

f  And  of  these,  little  more  than  one  half  were  in  children  born  within  the  township 
The  facts  are  so  important  and  so  instructive  as  to  deserve  mention  in  detail.  The 
total  smallpox  deaths  in  the  township  of  Leeds  in  1871  and  1872  were  229,  of  which 
39  only  (or  17  percent,  as  stated  in  the  text)  were  under  five  years  of  age.  A 
detailed  inquiry,  made  subsequently  at  my  request,  respecting  these  39  deaths,  showed 
that  18  of  them  (12  admitted  to  be  unvacciuated,  2  respecting  whom  vaccination 
was  asserted,  but  without  certificate,  and  without  any  particulars  which  would  allow 
the  statement  being  verified,  and  4  respecting  whom  no  particulars  could  be  ascer- 
tained,) were  in  children  who  had  been  born  out  of  the  township.    Of  the  21  who 
had  been  born  within  the  township,  14  were  children  (all  unvaccinated)  not  within 
the  provisions  of  the  Act,  12  of  them  not  having  arrived  at  the  age  at  which  vaccina- 
tion can  be  compelled  and  2  of  them  having  been  born  before  the  Act  came  into 
operation.    There  thus  remain  only  7  deaths  of  children  born  within  the  township 
and  subject  to  the  provisions  of  the  Act :  of  these,  2  were  children  whose  births  had 
not  been  registered,  and  whom  therefore  there  had  been  no  means  of  tracing  ;  3  were 
children  whose  vaccination  had  been  postponed  by  medical  certificate  ;  1  was  a  child 
said  by  its  parents  to  have  been  vaccinated,  but  of  whose  vaccination  there  was  no 
medical  certificate  ;  and  there  remained  only  a  single  case  of  a  child  medically 
certified  as  vaccinated.    As  the  births  of  this  district  exceed  5,500  per  annum,  that  is 
to  say,  as  there  were  above  11,000  births  during  the  period  this  severe  epidemic 
lasted,  the  result  not  only  reflects  the  highest  credit  on  the  officer,  but  illustrates  in  a 
remarkable  manner  the  control  which  may  be  maintained  over  the  smallpox  mortality 
of  the  young  by  an  efficient  execution  of  the  law. 
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On  Smallpox  In 
its  relation  to 
Vaccination  ami 
the  Vaccination 
Laws. 

The  smallpox 
mortality  under 
live  years  of  ago 
in  England  as 
compared  with 
that  of  Holland, 

and  in  the 
chief  towns  of 
England  as 
compared  wii  h 
that  of  various 
towns  abroad. 


Kingdom. 

Population  in 
1871. 

Actual  Smallpox  Deaths 
under  five  years  of  ago 
in  1871  and  1S72. 

Smallpox  Deaths  under  five 
years  of  age  in  the  two  years 
for  equivalent  populations  of 
1,000,000  of  all  ages. 

EDglatul 
Holland 

22,712,200 
3,032,237 

13,528 
9,356 

596 
2,548 

But  for  particular  town  populations  we  have  the  material  for 
extending  our  comparison  beyond  Holland.  The  smallpox  deaths 
under  five  years  of  age  in  London  from  the  last  quarter  of  1870  to 
the  end  of  1872  inclusive  were  3,842,  a  number  which  for  the 
entire  period  is  equal  to  1,180  deaths  per  million  of  population  at  all 
ages.  In  the  17  unions  of  England  which  most  nearly  correspond  to 
the  17  largest  towns  next  after  the  metropolis,  and  which  comprised  at 
the  census  of  1871  a  population  of  2,446,353,  there  occurred  2,620 
deaths  under  five  years  of  age  in  the  years  1871  and  1872,  to  which 
if  we  add  268,  the  number  estimated  as  having  occurred  under  that  age 
(see  footnote)  in  the  same  unions  throughout  1873  and  up  to  the  end  of 
the  third  quarter  of  1874  inclusive,  a  total  is  attained  of  deaths  result- 
ing from  the  epidemic  of  2,888,  or  exactly  1,180  per  million  of  popu- 
lation at  all  ages.*    The  comparison  with  the  chief  towns  of  Scotland 


*  The  following  return  is  for  the  unions,  not  for  the  towns,  of  the  respective  names, 
of  which  towns  in  many  instances  the  unions  form  but  parts.  The  Registrar  General 
was  able  readily  to  supply  the  deaths  under  five  years  of  age  for  the  former ;  it 
would  have  caused  much  trouble  to  supply  them  for  the  latter,  and  for  the  purposes 
of  the  comparison  proposed,  it  was  not  at  all  necessary  that  that  trouble  should  be 
incurred : — 


Union. 


Portsea  Island  - 
Norwich  - 
Bristol 

Wolverhampton 
Birmingham 
Leicester  - 
Nottingham 
Liverpool - 
Manchester 
SaHord 
Oldham  - 
Bradford  - 
Leeds 
Shellield  - 
Hull 

Sunderland 
Newcastle-on-Tyno 

Total  - 


Total 
Population 
in  1871. 


Popula- 
tionunder 
five  years 
of  age 
in  1871. 


Smallpox 
Deaths  at 
all  ages 
in  1871 
and  1872. 


Smallpox 
Deaths 
under 

Qve  years 
of  age 
in  1871 

and  1872. 


Total 
Smallpox 
Deaths  in 
the  two 
years 
(com- 
bined) per 
1,000,000 
of  popu- 
lation. 


113,595 
80,386 
62,662 
130,053 
231 ,016 
05,220 
86,021 
238,411 
251,956 
128,890 
126,982 
257,713 
102,421 
162,271 
68,316 
112,643 
131,108 


2,416,353 


14,847 
9,919 
7,397 
19,904 
81,901 
12,953 
9,828 
28,497 
33,298 
18,251 
17,689 
34,580 
22,393 
24,256 
9,026 
10,746 
18,642 


330,033 


549 
503 
83 
722 
310 
321 
348 
831 
321 
269 
112 
89 
235 
874 
179 
1,005 
S35 


7,020 


133 
112 
23 
216 
70 
111 
llll 
340 
81 
92 
33 

44 
426 

59 
432 
287 


2,620 


4,837 
7,004 
1,323 
5,307 
1,311 
3,371 
4,017 
3,444 
1,234 
1,311 
709 
345 
1,448 
5,385 
2,620 
8,922 
6,357 
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Smallpox  Deaths 
under  live  years 
of  age  in  the  two 
years  (combined) 

per  1,000,000 
of  population  at 
all  ages. 


Smallpox 
Deaths  under 
live  years  of 
age  in  the  two 
vears  combined 

per  100,000 
children  living 
under  that  age. 


1,171 
1,760 

307 
1 588 

303 
1,166 
1,166 
1,451 

321 

714 

200 
93 

271 
2,025 

864 
3,870 
2,187 


1071 


895 
1,437 
311 
1,085 
225 
857 
1,028 
1,414 
243 
505 
187 
69 
196 
1,760 
665 
2,609 
1,589 

790 


Tn  the  above  Unions  there  wcro  329  deaths  from  smallpox  in  1873,  and  473  in  the  first  three  quarters  of  1871 
If  he  pro portion  ""deaths  under  live  years  ot  age  were  the  same  OB  ill  1871  and  1872  268  of  these  deaths  wou  d 
have  been  under  five  years  or  ago,  and  534  over  the  age  of  five  years.  A  large  number  of  these  deaths  in  1878  and 
law Tmtriit Tnot  reallv  to  bo  moitided  as  part  of  the  epidemic;  they  were  mere  casual  cases  in  Unions  m  which 
ttare ^nSStoSe  '»>  outlli  eak  But  i  have  preferred  to  include  the  Whole  of  them  to  prevent  any  cavil  being 
•  srd  as  in  the  union  which  contributed  the  largest  number  (Birmingham)  smallpox  was  reallv  epidemic. 

In  t he iBorowih  of  Birmingham,  which  besides  the  parish  of  Birmingham  includes  part  of  Hie  union  of _  Aston, 
the  enidemic  of  smallpox  during  the  present  year  1874  has  caused  039  deaths,  or  very  nearly  a  third  of  the  total 
I  ,  |P„„  Tmortalitv  of  Englaii  for  that  ycar-but  yet  a  mortality,  proportionately  to  population,  very  much  below 
^KS^oftSe  la^CSa of  England  iu  1871  and  1872,  Of  these  039  deaths,  only  138,  or  21'6  per  cent.,  were 
in  children  under  five  years  of  age. 
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the  one  hand,  and  the  continental  towns  on  the  other,  stands  On Smagiorfe 

„  .   Vaccination  and 

tho  Vaccination- 


Places  ami  Periods 
compared. 

Amounts  of 
Population. 

Actual  Smallpox 
Deaths  under  flvo 
years  of  age  during 
whole  period  of  tho 
epidemic  in  cacli 
town  or  group  of 
towns. 

Smallpox  Deaths 
under  five  years  of 

■  urn  fliii-iiiii' 

U~^0  UUI  lllu;  WUOIO 

period  of  the 
epidemic  for  equiva- 
lent poi)idation  of 
1,000,000  at  all 
ages. 

Chief  towns  of  Scotland 
(1871-4) 

1,083,750 

750 

692 

London  (1870-2) 

3,254,260 

3,842 

1,180 

Seventeen     Unions  of 
England  most  nearly 
corresponding    to  the 
17  chief  towns  (1871-4) 

2,440,353 

2,888 

1,180 

Berlin  (1871-2)  - 

o  o  o  K  t*  n 

882,aoa 

3,448 

Hamburgh  (1871-2) 

338,974 

1,938 

5,717 

Leipzig  (1871)  - 

106,925 

659 

6,200 

Chief  towns  of  Holland 
(1870-2) 

693,080 

6,455 

The  difference  exhibited  between  the  towns  of  Scotland  and  those  of 
England  is  clue  partly  to  the  fact  that  at  the  time  of  the  outbreak  the 
whole  population  of  Scotland  under  5  years  of  age  was,  as  already 
explained,  within  the  provisions  of  the  Scotch  Compulsory  Vaccination 
Act  of  1863,  while  only  a  part  of  that  of  England  was  within  the  pi'o- 
visions  of  the  English  Act  of  1867  ;  and  partly  to  the  imperfect  way 
in  which  iu  some  of  the  English  unions  tho  Act  of  1867  had  been 
carried  out.  Hence,  in  particular  unions,  the  deaths  under  5  years  of 
age  not  only  greatly  exceeded  the  general  rate  above  stated  for  the  chief 
places  of  England,  but  even  in  a  very  few  amounted  to  or  exceeded  the 
rate  shown  for  Berlin.  Sunderland,  it  will  be  seen,  is  the  only  union 
of  those  comprised  in  the  Table  in  which  the  deaths  under  5  years  of 
age  from  the  epidemic  were,  as  compared  with  the  total  population,  more 
numerous  than  those  in  Beidin.  But  there  were  one  or  two  populous 
unions  not  comprised  in  the  Table  in  which  they  exceeded  even  those 
of  Sunderland,  as  Dudley,  where  they  were  at  the  rate  of  3,952  per 
million,  and  South  Shields,  where  they  were  at  the  rate  of  4,136.  Even 
these  high  rates  of  mortality,  hoAvever,  fell  far  short  of  those  observed 
at  Hamburgh  or  Leipzic,  or  in  the  chief  towns  of  Holland,  taken  in  the 
aggregate  ;  much  less  at  some  of  these  towns,  as  at  Rotterdam,  where  the 
rate  amounted  to  9,045,  and  at  the  Hague,  where  it  amounted  to  10,437. 

The  deaths  in  Loudon  under  rive  years  of  age,  as  compared  with  the 
population  living  under  that  age  (422,629  by  the  census  of  1871),  wero 
for  the  two  years  and  a  quarter  the  epidemic  lasted  909  per  hundred 
thousand  ;  in  the  17  large  unions  comprised  in  the  table  they  were  for 
tho  two  years  specified  therein  790  per  hundred  thousand,  and  if  tho 
subsequent  deaths  to  the  end  of  the  third  quarter  of  1874  be  added,  875 
per  hundred  thousand.  There  were  five  of  these  unions,  and  five  only, 
37824.  n  J 
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OfttofjMp«  in    in  which  the  death  rate  on  tliis  basis,  for  the  full  time  the  epidemic  lasted 
VaccinVuoiimui  i'1  each,  exceeded  that  of  Dundee  (1,140  per  hundred  thousand)  ;  viz., 
the  Vaccination   Liverpool  (1,414),  Norwich  (1 ,437),  Newcastle-on-  Tyne(l,539),  Sheffield 
(1,760),  and  Sunderland  (2,609).    None  of  them  approached  the  rate 
exhibited  by  Berlin,  much  less  that  exhibited  by  Leipzig,  the  only 
E\iKhindyabovo    continental  towns  for  which  I  am  able  to  make  the  comparison, 
tive  years  or  a«e.      Though  the  comparison  between  the  towns  of  England  and  Scotland 
is  for  the  reasons  already  stated  unfavourable  to  the  former  as  regards 
the  smallpox   mortality  of  young   children,   it  is  not  so  as  regards 
the  deaths  of  persons  who  are  older.    And  this  is  jusl  what  might 
have  been  anticipated  from  the  fact  that  a  compulsory  vaccination  law 
(though  only  one  of  moderate  efficiency),  was  at  work  in  England 
ten  years  before  there  was  any  such  law  in  the  other  divisions  of  the 
United  Kingdom.    Taking  the  chief-town  population  of  Scotland  as 
estimated  at  the  middle  of  1872  at  1,094,061,  and  deducting  the  persona 
under  live  years  of  age,  there  remain  946,628  above  that  age,  among 
whom  there  occurred  in  the  3^  years  2,442  smallpox  deaths,  or  at  the 
rate  of  2,580  per  million.    The  smallpox  deaths  in  Loui  on  above  five 
years  of  age  were  for  the  entire  period  the  epidemic  lasted  6,873, 
which  on  the  population  enumerated  in  1871  above  that  age  (2,831,631) 
gives  a  rate  of  2,430  per  million.    In  the  17  large  extra-metropolitan 
unions  most  nearly  corresponding  to  the  chief  towns,  the  smallpox 
deaths  above  five  years  were  in  the  3|  years  4,543,  which,  on  the  popu- 
lation above  that  age  enumerated  in  1871  (2,116,320),  gives  a  rate  of 
2,140  per  million. 

If  I  have  not  adverted  to  any  influence  which  general  sanitary  con- 
ditions may  have  exercised  on  the  smallpox  mortality  at  home  or 
abroad,  it  has  been  because  the  amount  of  any  such  influence  is  known 
to  be  wholly  insignificant  as  compared  with  that  of  the  presence  or 
absence  of  effective  vaccination  in  controlling  smallpox  mortality, 
especially  in  young  children.  What  change  of  sanitary  conditions, 
for  instance,  could  have  so  reduced  in  a  few  years  the  proportionate 
smallpox  deaths  among  young  children,  that  in  the  chief  towns  of 
Scotland  the  deaths  of  children  during  the  recent  epidemic  have 
been  little  more  than  a  tenth  of  what  they  would  have  been  according 
to  the  rate  which  prevailed  before  the  compulsory  vaccination  law? 
The  power  of  vaccination  to  save  young  children  from  fatal  small- 
pox no  matter  what  their  sanitary  conditions,  and  (with  rare  exceptions) 
notwithstanding  extreme  epidemic  influence,  is  one  of  the  best  esta- 
olished  facts  in  medical  science.  It  was  abundantly  illustrated  in 
medical  practice  in  the  recent  as  it  has  been  in  every  preceding  epidemic. 
And  it  is  undoubtedly  to  the  application  of  this  great  prophylactic 
measure  to  children  at  a  sufficiently  early  age  that  the  remarkable 
saving  of  life  exhibited  by  the  facts  brought  together  in  this  section,  is 
to  be  attributed. 

The  English  Vaccination  Act  of  1853  had  not  been  long  in  operation 
before  its  beneficial  effects  were  demonstrated  in  a  remarkable  diminu- 
tion of  the  general  smallpox  death  rate  of  England,  which  soon  began  to 
compare  favourably  with  the  rates  observed  in  1  hose  European  States 
which  were  at  that  time  regarded  as  relatively  the  best  vaccinated. 
From  the  time  when  (in  1837)  a  national  registration  of  the  causes  of 
deaths  was  commenced  in  England  up  to  1854  inclusive,  the  average 
annual  smallpox  death  rate  had  been  405  per  million  of  population, 
or  more  than  double  the  average  during  those  years  of  the  death  rate  of 
prussia — 196  per  million.  But  from  1855  onwards  the  difference  began 
to  diminish,  till  in  1859  the  smallpox  deatli  rate  of  England  fell  below 


EITect  of  com- 
pulsory vacci- 
nation in 
England  on 
the  general 
smallpox  death 
rate, 


as  compared 
with  that  of 
Prussia, 
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that  of  Prussia,  and  so  has  continued  in  every  subsequent  year.  *    The  gj-^gg^10 

average  annual  smallpox  death  rate  of  England  from  1855  to  1870  in-  Vaccination  and 

elusive  was  only  175  per  million;  that  of  Prussia  during  the  same  16  «wVaooination 

years  did  not  decline  at  a]l,  nor  did  it  even  remain  stationary  at  196, 

but  actually  increased  to  267  :  an  increase  which  is  extremely  significant, 

and  affords  us  a  most  valuable  warning.    For  it  was  during  those  very 

wars  that  an  active  propaganda  against  vaccination  was  at  work  in 

Prussia,  and  its  influence  not  being  counteracted  by  a  compulsory  law 

of  direct  and  easy  application  (as  already  explained),  the  natural  result 

occurred,  and  a  remarkable  falling  off  in  the  annual  vaccinations  took 

place. f    It  is  not,  therefore,  in  the  least  surprising  to  find  that  in  the 

epidemic  of  1871  the  smallpox  death  rate  of  Prussia  should  have  been 

so  much  higher  than  that  of  England. 

The  smallpox  death  rate  of  England  up  to  1854  (405  per  million)  was 
more  than  double  the  death  rate  of  Sweden  for  the  45  years  from  1810 
to  1854  inclusive,  (177  per  million).  But  the  average  in  England  from 
1855  to  1870  inclusive  (175  per  million)  was  not  more  than  the  previous 
general  average  of  Sweden,  and  was  in  fact  lower  than  the  actual  average 
of  Sweden  during  those  16  years,  such  average  having  been  raised  for 
that  period  to  an  annual  rate  of  195  per  million  by  a  severe  epidemic  and  with  that  of 
which  occurred  between  1865  and  1869.  The  earlier  age  at  which,  ' 
•ince  1853,  vaccination  has  been  performed  in  England  than  it  is  in 

*  Annual  smallpox  mortality  per  million  of  living  population  in  Prussia  and  in 
England  from  1855  to  1871  inclusive: 


Prussia. 

England. 

Average  of  the  seventeen 

years  1838-1854 

196 

405 

1855  - 

90 

136 

1856  - 

70 

121 

1857  - 

130 

206 

1858  - 

260 

335 

1859  ... 

200 

197 

1860  - 

190 

140 

1861 

300 

66 

1862  - 

210 

81 

1863  ... 

340 

293 

1864  - 

460 

373 

1865  - 

440 

309 

1866  - 

620 

144 

1867  - 

430 

118 

1868  - 

180 

96 

1869  - 

190 

72 

1870  - 

170 

118 

Average  of  the  sixteen 

years  1855-70 

267 

175 

1871  - 

2,430 

1,024 

t  See  table  at  p.  119  of  Dr.  Guttstadt's  report.  In  the  six  years  which  preceded  the 
outbreak  of  1871  the  annual  infantile  vaccinations  of  Berlin  had  averaged  only  45  per 
cent,  of  the  births.  In  the  period  from  1840  to  1854  they  had  averaged  70  per  cent. 
In  Leipzig,  where  there  was  no  counteracting  law  at  all,  there  had  been,  from  the  like 
causes  a  similar  diminution  in  the  vaccinations  annually  pcrfom 
Archiv  der  Heilkunde,  1872.) 


mally  performed.  (Wunderlich, 
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On  Smallpox  in 
its  relation  to 
Vaccination  and 
the;Vaccination 
Laws, 


Analysis  of  the 
mortality  of  the 
epidemic  in 
England  at 
different  ages. 


The  deaths 
under  15  years 
of  age  were 
nearly  all 
in  the  un- 
vficcinated, 


Sweden  has  thus  more  than  compensated  for  the  length  of  time  a  com- 
pulsory law  had  been  in  operation  in  that  kingdom  in  the  effect  produced 
on  the  general  smallpox  death  rate  of  the  two  kingdoms.  What 
will  be  the  result  of  a  comparison  of  them  as  affected  by  the  recent 
epidemic  cannot  at  present  be  stated,  in  consequence  of  the  late  period 
at  which  in  Sweden  the  epidemic  set  in,  and  of  its  course  there  being  as 
yet  incomplete.* 

§5. 

Of  the  42,220  smallpox  deaths  which  took  place  in  England  in  1871 
and  1872,  5,817  (viz.  3,161  in  1871  and  2,656  in  1872)  were  in  children 
under  the  age  of  one  year.  The  proportion  which  this  infantile  small- 
pox mortality  bears  to  the  total  smallpox  mortality  is  somewhat  less 
than  14  per  cent.,  while  previous  to  the  Vaccination  Act  of  1867  the 
average  annual  proportion  was,  with  scarcely  any  variation  from  year  to 
year,  24  per  cent.  These  5,817  deaths  include  the  cases  (which  con- 
stitute undoubtedly  a  large  proportion  of  them)  in  which  the  disease  was 
contracted  before  the  children  had  attained  the  age  when  vaccination 
under  penalty  can  be  enforced  — cases  in  which  life  might  undoubtedly 
have  been  saved  by  timely  vaccination,  but  to  which  it  would  be  difficult 
to  extend  a  compulsory  law.  The  remainder,  except  of  course  those 
cases  in  which  there  had  been  lawful  postponement  of  vaccination  on 
account  of  the  children's  health,  were  the  result  of  illegal  postponement 
and  neglect. 

The  deaths  between"  the  ages  of  one  and  five  years  were  7,711  ; 
between  5  and  10  years,  6,566  ;  and  between  10  and  15  years,  2,535, 
making  an  aggregate  of  16,812  deaths  between  the  ages  of  1  and  of  15 
years.  Of  these  all  but  a  fraction  might  have  been  saved  by  efficient 
vaccination,  and  a  very  large  proportion  would  undoubtedly  have  been 
saved  if  all  the  population  up  to  15  years  of  age,  and  not  merely  a  very 
limited  part  of  it,  had  been  under  the  application  of  a  vaccination 
law  as  effective  as  that  which  is  now  in  force  in  England.  Although 
in  the  vast  majority  of  vaccinated  persons  the  vaccination  completely 
exhausts  (usually  for  life  and  at  all  events  for  a  great  number  of  years) 
the  susceptibility  to  variola,  it  is.  a  knowledge  which  dates  back  to 
the  earliest  days  of  vaccination  that  there  are  some  persons  in  whom  that 
susceptibility  is  only  partially  exhausted  and  who  may  contract  the 
smallpox  within  a  few  years,  and  even  within  a  few  months,  or  weeks,  of 
having  been  vaccinated.  Willan,  writing  in  1806,  within  eight  years  of 
the  promulgation  of  vaccination,  had  himself  already  seen  30  such  cases, 
and  whenever  the  disease  is  extensively  epidemic  instances  of  this  kind 
are  not  unfrequently  met  with.  But  the  infection  under  these  circum- 
stances is  usually  so  modified  in  its  effects,  the  smallpox  resulting  is  gene- 
rally so  mild  and  so  void  of  danger  to  the  individual  attacked,  that  ii  is 
laid  down  as  a  rule  by  the  leading  medical  authorities  on  this  subject  thai 
in  vaccinated  persons  under  15  years  of  age  severe  smallpox  is  rare,  and 
deaths  from  that  disease  scarcely  noticeable.f     Under  intensity  of 


*  The  long  delay  (up  to  two  years  of  age)  which  the  law  of  Sweden  allows  for 
the  vaccination  of  children  renders  a  large  infantile  smallpox  mortality  inevitable 
whenever  that  disease  becomes  epidemic  ;  but,  besides  this,  there  has  been,  as  I  am  in- 
formed by  Dr.  Berlin,  the  President  and  Director-General  of  the  Medical  College 
at  Stockholm,  considerable  laxity,  in  that  city  at  all  events,  in  carrying  out  the  law. 
As  England,  under  its  imperfect  law  of  18!>3,  is  shown  above  to  compare  not  un- 
favourably with  Sweden,  a  still  more  favourable  comparison  may  be  expected  under 
the  Acts  of  18C7  and  1871.  The  partial  returns  received  from  Sweden  (see  ante  §  3) 
justify  so  far  this  anticipation. 

f  Entries,  not  unfrequently  met  with  in  the  death  registers  at  times  when  small- 
pox is  epidemic,  of  death  from  "  emallpox  after  vaccination  "  in  young  children  are 
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epidemic  influence,  when  a  malignant  and  lisemorrhagic  form  of  the 
disease  prevails,  it  stands  to  reason  that  severe  cases  in  vaccinated  persons, 
whether  children  or  adults,  will  be  more  common  and  deaths  more 
numerous  than  at  other  periods,  just  as  the  mortality  of  the  natural 
disease  then  increases  (see  §  2),  and  just  as  persons  who  may  have 
already  had  smallpox  are  then  more  liable  to  take  it,  and  to  have  it 
severely,  a  second  time.  Especially  where  the  vaccination  had  been  at 
all  imperfect,  the  imperfect  cases  would  be  picked  out  in  larger  pro- 
portion than  usual.  Accordingly,  in  the  recent  epidemic,  the  severity  and 
malignancy  of  which  has  been  very  largely  in  excess  of  anything  within 
our  previous  experience,  the  deaths  of  children  under  15  years  of  age 
beariug  some  marks  of  vaccination  appear  to  have  been  more  numerous 
than  in  previous  epidemics.  But  still  they  were  exceptional,  and  when 
the  vaccine  marks  were  satisfactory  the  mortality  was  very  trifling. 
Among  420  smallpox  patients  under  15  years  of  age  with  proper 
vaccination  marks  (irrespective  of  the  number  of  such  marks,  which 
at  this  early  age  seems  to  be  of  comparatively  much  less  consequence), 
who  were  treated  in  the  Stockwell  Smallpox  and  Homerton  Fever 
Hospitals,  there  were  but  two  deaths,  the  total  smallpox  deaths  in  these 
hospitals  under  that  age  being  179.  Of  the  remaining  177,  12  were  in 
children  who  had  been  vaccinated  but  whoso  marks  were  of  a  manifestly 
imperfect  character,  and  165  in  children  who  had  not  been  vaccinated 
at  all.*  It  does  not,  I  think,  admit  of  reasonable  doubt  that  the  16,812 
smallpox  deaths  arising  from  the  epidemic  in  England  between  the  ages 
of  1  and  15  years  were,  with  comparatively  small  exception,  the  result 
of  sheer  neglect  of  vaccination. 

The  deaths  in  persons  above  15  years  of  age  which  were  registered 
in  the  two  years  were  19,591  ;  of  which  3,288  were  between  the  age  of 
15  and  20  years  and  16,303  had  passed  the  age  of  20.  A  very  large 
proportion  of  these  deaths,  especially  of  those  past  20  years  of  age,t 
were  in  persons  who  had  been  vaccinated.  In  the  several  hospitals  of 
the  Metropolitan  Asylum  District  there  occurred  1,358  deaths  in  persons 
above  20  years  of  age,f  and  of  these  799,  or  about  60  per  cent.,  were  in 
persons  who  had  been  vaccinated  and  559  in  persons  not  vaccinated.  These 
proportions,  however,  cannot  safely  be  applied  to  the  kingdom  generally  ; 
for  in  the  hospitals  of  some  of  the  provincial  towns  the  preponderance 
(though  not  a  large  one)  of  fatal  adult  cases  was  in  the  uuvaccinated, 
and  there  is  besides  good  ground  for  believing  (as  will  be  immediately 
stated)  that  the  proportion  of  adults  who  are  vaccinated  is  considerably 
larger  in  the  metropolis  than  in  the  provinces.  Still  I  think  it  may 
without  hesitation  be  accepted  that  of  the  fatal  cases  of  smallpox  above 
]  5  years  of  age,  half,  or  thereabouts,  were  in  persons  who  had  been 
vaccinated,  or  who  had  at  least  undergone  something  which  had  passed 
for  vaccination. 


On  Smallpox  in 
its  relation  to 
Vaccination  and 
the  Vaccination 
Laws. 


but  thoso 
above  15  years 
of  age  about 
equal  among 
the  vaccinated 
and  uuvacci- 
nated, 


almost  invariably  incorrect  and  misleading ;  the  cases  in  which  the  entry  occurs 
being  generally  cases  in  which  the  vaccination  had  been  performed  while  the 
patients  were  incubating  the  smallpox.  Sometimes  also  cases  are  so  entered  in 
winch  an  attempt  at  vaccination  had  been  made,  but  without  success. 

In  the  Poliklinik  at  Leipzic,  of  117  cases  of  smallpox  treated  in  vaccinated 
c  11  iiren  under  15  years  of  age,  none  was  fatal:  of  2GG  cases  treated  in  unvaceinatcd 
cniiaren  under  15  years  of  age,  110  died  (Thomas,  Archiv  dc  Heilkunde.  1872). 

T  Eighteen  is,  according  to  Mr.  Marson,  the  age  at  which  post-vaccinal  smallpox 
begins  to  be  chiefly  noticeable.  '  . 

t  The  deaths  which  occurred  in  these  hospitals  between  15  and  20  years  of  uge 
cannot  be  given,  as  in  the  Table  in  the  Report  of  the  Asylum  Boards  Committee  the 
TW„  Z  ,  ilgc  of  10  ycars'  !lrc  "nanged  in  decennial  periods  of  age  onlv. 
between  10  and  20  years  of  age  the  majority  of  deaths  was  in  the  unvaccinatcd. 
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at  least 
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showing  the 
great  protection 
which  even  in 
them  vacci- 
nation had 
nfl'ordcd. 


Deaths  so  far 
as  they  occurred 
in  the  vacci- 
nated were  duo 
mainly  to  im- 
perfect vacci- 
nation. 

Mr.  Marson's 
observations. 


But  if  tlu".  actual  number  of  smallpox  deaths  in  persons  above 
puberty  who  had  been  vaccinated  were  equal  to,  or  even  exceeded,  that 
which  occurred  in  persons  who  had  not  been  vaccinated,  it  must  lie  borne 
in  miud  that  the  proportion  of  our  adult  population  which  is  protected 
against  smallpox  by  vaccination  is  at  least  from  25  to  30  times  as  great, 
and  much  more  probably  from  50  to  60  times  or  more  as  great,  as  that 
which  is  unvaccinated.  The  relative  number  of  persons  who  now-a-days 
attain  manhood  or  womanhood  without  having  been  vaccinated  is  very 
small.  Examination  of  the  young  men  who  are  recruited  for  the  Army 
has  shown  for  many  years  past  that,  putting  aside  the  small  per  centage 
who  are  marked  with  smallpox,  the  proportion  of  the  remainder  who 
do  not  present  distinct  marks  of  having  undergone  vaccination  averages 
for  the  whole  of  England  3-9  per  cent,  of  those  examined,  and  for  London 
separately  2-8  per  cent.*  As  these  small  proportions  include  all  doubtful 
cases,  it  is  clear  then  that  somewhat  considerably  more  than  96  per 
cent,  of  those  in  England,  or  than  97  per  cent,  of  those  in  London  only, 
must  have  been  vaccinated.  Now  recruits,  I  apprehend,  are  not  generally 
drawn  from  that  class  of  the  population  which  has  been  the  most  cared 
for  ;  and  there  is,  therefore,  a  reasonable  probability  that  the  proportion 
of  the  whole  adult  population  of  England  which  is  thus  protected 
against  smallpox  is  much  larger.  But  even  if  the  full  proportion 
just  given,  or  more  than  that  proj)ortion,  be  applied  to  the  adult 
population  generally  —  4  per  cent,  being  taken  as  unvaccinated, 
and  96  per  cent,  as  vaccinated — it  is  clear  that,  with  equal  actual 
mortality  among  the  two  classes,  the  relative  mortality  of  the 
former  would  be  24  times  that  of  the  latter.  The  figures  then  are 
conclusive  that  vaccination  as  it  was  practised  in  this  country  15  years 
ago  and  upwards,  instead  of  failing  to  protect  persons  from  fatal  small- 
pox after  they  had  grown  up,  has  in  the  immense  majority  of  cases  very 
effectually  protected  them.  It  would  be  a  waste  of  time  to  insist  on 
this  any  further.  Much  more  important  is  it  to  consider  how  it  is  that 
it  did  not  protect  in  the  remainder,  and  that  in  two  years  (two  years  it 
is  true  of  intense  epidemic  influence)  an  enormous  number  of  adults, 
probably  from  9,000  to  10,000,  who  in  a  rough  and  general  sense  must 
be  taken  as  vaccinated,  should  have  perished  of  smallpox  in  England. 

The  answer  is  not  difficult — though  it  is  not  one  which  cau  be  given 
with  any  satisfaction.  The  cases  were,  it  may  be  affirmed  with  the 
utmost  confidence,  with  comparatively  few  exceptions,  cases  in  which 
the  vaccination  had  not  been  thoroughly  and  efficiently  perfoimed.  At 
the  time  this  recent  epidemic  set  in,  rather  more  than  17  years  had 
elapsed  since  Mr.  Marson,  in  a  memorable  communication  to  the  Royal 
Medical  and  Chirurgical  Society  of  London,  founded  on  his  (even  (hen 
unequalled)  experience  of  smallpox  at  the  London  Smallpox  Hospital, 
called  attention  to  the  fact  that  the  fatal  smallpox  which  during  16 
years'  observation  he  had  met  with  in  that  Hospital,  in  persons  iu 
whom  vaccination  was  said  to  have  been  performed,  had  been  almost 
entirely  iu  cases  in  which  the  vaccination  had  been  imperfect,  the  vaccine 
marks  being  either  wanting  in  essential  characteristics,  or  deficient  in 
number,  or  both.    He  demonstrated  that,  apart  from  any  question  of  the 


*  Average  of  6ix  years  terminating  in  1871.  The  Army  Medical  Report  for  1872, 
which  has  appeared  since  this  average  was  cast,  shows  that  of  all  the  recruits  exa- 
mined in  England  during  that  year,  putting  aside  the  few  -who  had  marks  of  smallpox, 
there  were  only  2£  per  cent.  (2-6)  without  marks  of  vaccination,  and  of  those  examined 
in  London— upwards  of  4,000  in  number — only  a  little  more  than  one  percent.  (1-05). 
I  have  thought  it  right  to  make  my  assumptions  in  the  text  as  unfavourable  as  possible 
to  vaccination.  I  do  not  myself  suppose  (hat  even  one  per  cent,  of  the  general  adult 
population  is  unprotected. 
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different  relative  liability  of  "well, and  ill  vaccinated  persons  to  contract  On  Smallpox 
smallpox,  any  vaccinated  persons  who  did  take  it  had  it  lightly  or  y^naWcVand 
severely,  with  scarce  any  risk  of  death  or  with  a  risk  not  inconsiderable,  Vaccination 
according  to  the  quality  of  the  vaccination  they  had  received.  To  the  !WS>- 
cases  which  he  had  at  that  time  collected  and  analysed,  and  from 
which  he  drew  these  conclusions,  he  has  since  been  able  to  add  the 
result  of  16  years'  further  experience  (up  to  1867)  on  patients  who, 
though  admitted  to  the  hospital  since  the  publication  of  his  paper,  had 
with  very  few  exceptions  been  vaccinated  prior  to  that  time.*  Taking 
the  two  series  of  observations  together,  an  analysis  of  1,161  small- 
pox deaths  which  had  occurred  in  that  Hospital  in  persons  stated 
to  have  been  vaccinated  shows  that  in  614,  or  more  than  one-half  of 
them,  the  vaccination  had  been  little  else  than  nominal,  for  in  no 
lower  than  180  no  mark  whatever  of  successful  vaccination  could  be 
discovered,  and  in  434  only  a  single  mark  of  imperfect  character. 
Of  the  remaining  547  deaths,  513  were  in  cases  which,  cither  in  the 
character  or  in  the  number  of  vaccine  marks  which  each  presented,  or  in 
•  both  these  respects,  fell  considerably  short  of  the  standard  of  good  vac- 
cination, for  in  384  the  character  of  the  vaccine  marks  was  imperfect, 
and  in  129  though  the  marks  were  characteristic  they  were  only  one  or 
two  in  number.  There  had  been  in  the  Hospital  but  34  deaths  altogether 
in  persons  who  had  three  or  more  proper  vaccine  marks,  though  2,584 
patients  having  such  marks  had  been  admitted ;  and  in  18,  or  more  than  one 
half  of  these  34  deaths,  the  fatal  result  was  not  due  to  the  smallpox  merely 
(  which  in  some  of  them  was  slight),  but  either  to  its  being  complicated 
with  some  other  disease  from  which  the  patient  was  suffering,  or  to  the 
patient  having  contracted  some  other  disease,  as  erysipelas,  &c,  in  the 
Hospital.  Of  the  2,584  patients  to  whom  reference  has  just  been  made 
as  having  been  admitted  with  three  or  more  good  vaccine  marks,  1,505 
only  had  the  four  or  more  such  marks  which  constitute  the  standard  of 
good  vaccination,  and  among  these  1,505,  the  fatal  easea  had  been  13 
only,  in  10  of  which  there  had  been  superadded  disease.  Summarily, 
the  32  years'  observations  show  that,  of  13,765  reputedly  vaccinated 
patients  admitted  to  the  Hospital  during  that  period  the  vaccination  was 
very  defective  in  1 1,172,  of  whom  1,027  died ;  was  reasonably  good  (as  re- 
presented by  three  characteristic  marks)  in  1,079,  of  whom  21  died  ;  and 
was  quite  up  to  the  now  acknowledged  standard  in  1,505,  of  whom  only 
13  died.  These  facts,  while  they  are  conclusive  as  to  the  necessity  for 
vaccination,  if  it  is  to  be  a  complete  or  nearly  complete  protection 
against  fatid  smallpox,  being  performed  iu  the  most  thorough  and 
careful  way,  illustrate  also  the  extent  to  which  imperfect  and  insufficient 
vaccination  was  practised  at  the  period  when  the  present  adult  vaccinated 
population,  the  recent  smallpox  mortality  amongst  whom  is  now  under 
our  consideration,  would  have  received  their  vaccination. 

The  records  of  the  various  Hospitals  in  which  smallpox  was  treated  observation* 
during  the  recent  epidemic  agree  in  showing,  as  has  been  already  stated  Lou'Von^m*1 
(§  2),  that  the  proportion  ' of  deaths  to  attacks  among  the  vaccinated  provincial 
taken  generally  was,  compared  with  those  among  the  unvaccinated,  very  Uosi,ltal!i- 
small ;  the  proportion  however  in  both  classes  being  so  influenced  by 
the  intensity  and  malignancy  of  the  epidemic  as  to  be  considerably 
above  the  usual  average.    Unfortunately,  most  of  these  reports  merely 
distinguish  between  the  "  vaccinated  "  and  the  "  unvaccinated,"  and 
take  no  note  of  the  quality  of  the  vaccination.    Wherever  this  was  done 
Mr.  Marson's  observations  were  found  substantially  to  hold  good,  nearly 


*  Evidence  as  given  in  Report  of  SHoct  Committee  on  Vaccination  Act  fl 867), 
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its\liat!on°foin  ^  the  fatal  cases  being  amongst  such  as  had  been  ill  vaccinated  or 
Vacolnatton  and  insufficiently  vaccinated,  and  the  deaths  amongst  persons  thoroughly 
^Vaccination  vaccinated  being  in  comparison  strikingly  few.-  Some  careful  obser- 
vations made  in  the  Stockwell  Smallpox  and  Homerton  Fever  Hospitals 
show  that  of  2,382  patients  having  marks  of  vaccination,  1,866  had 
characteristic  marks  (one  or  more),  and  516  had  marks  which  were 
bad  or  indifferent.  Of  the  former  70  died,  or  3  ■  9  per  cent. :  of  the 
latter  129,  or  25  per  cent.  Of  the  1,866  patients  with  characteristic 
vaccine  marks,  1,306  had  but  one  or  two  such  marks,  of  whom  60, 
or  4-5  per  cent.,  died;  560  had  three  or  more  such  marks  of  whom 
only  10,  or  1*8  per  cent.  died.  According  to  the  rate  deducible  from 
Mr.  Marsou's  observations  on  patients  with  three  or  more  good  cicatrices 
of  vaccination,  the  deaths  among  these  560  should  not  have  been  10,- 
but  a  little  over  7  ;  and  probably  the  difference  indicates  what  was  due 
to  exceptional  epidemic  influence.  In  the  Leeds  Hospital  the  deaths 
among  the  patients  whose  marks  of  vaccination  were  noted  as  imperfect 
were  above  \2  per  cent.,  but  among  the  patients  with  characteristic 
marks  2-75  per  cent,  only  ;  there  were  48  cases  treated  having  three  or 
more  characteristic  marks,  but  none  of  them  was  fatal  In  the  City  of 
Glasgow  Fever  Hospital  the  mortality  of  the  smallpox  cases  among  the 
vaccinated  with  bad  marks  was  21  per  cent.,  but  of  those  with  charac- 
fceristic  marks  only  3*8  percent;  very  lew  cases  were  admitted,  and  none 
d  ied,  having  more  than  two  characteristic  marks.  By  some  of  the  hospital 
physicians  severe  observations  are  made  as  to  the  "  badness  "  of  the  marks 
in  many  of  the  cases  so  classified,  these  being  so  imperfect  and  so  wanting 
in  the  essential  characters  of  the  vaccine  mark  that  they  might  have 
arisen  just  as  well  from  some  other  cause,  and  at  all  events  showed  the 
vaccine  effect  to  have  been  nest  to  nil.  In  two  of  the  Smallpox  Hospitals 
of  the  Metropolitan  Asylum  Board,  observations  made  in  4,523  cases, 
having  some  marks  of  vaccination,  with  reference  to  the  mimber  of 
marks  only  and  without  any  regard  to  their  character,  (an  omission 
greatly  to  be  regretted),  shoAved  a  mortality  of  15  ■  2  per  cent,  in  the 
cases  with  only  one  mark,  11*7  per  cent,  in  the  cases  with  only  two 
marks,  9*4  per  cent,  in  the  cases  with  three,  and  6  per  cent,  in  the  cases 
with  four  or  more  marks.  The  death-rate  in  these  Hospitals  among  the 
unvaccinated  was  55 '9  per  cent.  Of  a  total  of  506  deaths  occurring  in 
the  4,523  patients  with  marks  of  vaccination,  373  were  in  2,846  persons 
having  only  one  or  two  such  marks,  88  in  936  persons  with  three,  and 
45  in  741  persons  with  four  or  more.  The  proportion  of  cases  to  deaths, 
whether  among  the  entire  number  of  patients  with  three  or  more 
cicatrices  (133  deaths  out  of  1,677  cases,)  or  whether  among  that  portion 
only  who  had  four  or  more  marks  (45  deaths  out  of  741  cases),  is  about 
three  times  as  great  as  that  shown  by  Mr.  Marson's  observations  on 
patients  treated  by  him  in  the  London  Smallpox  Hospital  who  had  the 
same  number  of  marks  respectively,  the  good  and  bad  marks  being 
taken  together,  and  cases  of  superadded  disease  not  being  deducted. 
Making  every  allowance  for  increase  in  the  rate  of  mortality  due  to  the 
malignancy  of  the  epidemic,  the  proportion  observed  in  the  two  hospitals 
of  the  Metropolitan  Asylum  Board  is  suggestive  of  an  uuusual  amount 
either  of  superadded  disease,  or  of  hospital  influence,  or  of  vaccination  of 
a  very  imperfect  character,  or  of  all  these  causes  taken  together.  A 
valuable  report  made  by  Mr.  Dyke,  the  Medical  Officer  of  Health  of 
Mcrthyr  Tydfil,  on  the  epidemic  as  it  affected  the  district  of  his  local 
board  in  1871-2,  in  which  he  gives  the  result  of  inquiries  made  as  to 
vaccination  in  every  case  of  smallpox,  fatal  or  not,  known  (o  have 
occurred  within  the  district,  shows  that  among  308  fatal  cases  which 
occurred  there  were  but  30  in  persons  having  three  or  more  marks  of 
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vaccination,  though  1,070  cases  having  this  number  of  marks  came  under  QnSmaJ£»in 
observation ;  and  that  of  these  30  six  only  were  among  that  portion  ol  vaccination  and 
the  cases  (418  in'number)  which  had  four  or  more  vaccine  cicatrices.  j^accination 
The  death-rato  among  the  patients  with  one  cicatrix  was  8-5  per 
cent. ;  of  those  with  two  cicatrices,  6  per  cent. ;  of  those  with  three, 
3-7  per  cent.;  and  of  those  with  four,  1*5  per  cent.  ;  of  22  patients 
who  had  more  than  four  marks  none  died.    The  death-rate  among  the 
unvaccinated  was  51  •  1  per  cent. 

Whether,  then,  the  smallpox  deaths  among  the  vaccinated  adults  in 
England,  in  the  epidemic  years  1871  and  1872  amounted  to,  or  whether 
they  exceeded,  the  5,000  per  annum  at  which  I  have  ventured  approxi- 
mately to  calculate  them,  this  much  appears  to  be  very  certain  that, 
excepting  a  comparatively  very  small  number  of  them,  they  were  deaths 
which  need  not  have  occurred  and  would  not  have  occurred  had  the 
vaccination  been  done,  or  had  it  taken  effect,  in  the  way  and  to  the 
extent  which  experience  has  shown  to  be  necessary  for  securing  the 
full  protective  powers  of  vaccination.  I  say  had  it  been  done,  or  had  it 
taken  effect,  for  it  must  of  course  be  allowed  that  there  are  cases  in 
which,  with  the  best  performance  of  vaccination,  the  result  may  fall 
short  of  what  was  aimed  at, — especially  when,  as  must  sometimes  be  the 
case,  preserved  lymph  has  to  be  used  for  vaccinating.  But  these  are 
exceptions  :  and  substantially  the  mortality  was  the  mere  outcome  of  the 
"  carelessness  and  want  of  arrangements"  with  regard  to  vaccination, 
and  the  consequent  "great  deal  of  very  inefficient,  almost  useless,  vac- 
cination performed  in  England,"  referred  to  by  Marson  in  1856  in  his 
petition  to  the  House  of  Commons  ;*  and  of  "  the  appreciable  amount  of 
"utterly  incompetent  vaccination"  and  "  very  considerable  amount  of 
second-rale  vaccination"  stated  by  Mr.  Simon  in  1857  to  be  at  that 
time  current  (along  of  course  with  a  large  amount  of  thoroughly  good 
vaccination)  in  England  and  Wales.t 

The  specific  defects  in  the  practice  of  vaccination  which  have  led  to  Causes  of 
these  results  were  pointed  out  at  the  time  by  these  eminent  authorities,  vaccination, 
and  the  extent  to  which  they  existed  in  England  was  shortly  afterwards 
brought  out  with  great  precision  and  detail  in  an  inquiry  officially  made 
(1860-4)  under  direction  of  the  Lords  of  Her  Majesty's  Council  by 
Medical  Inspectors  who  visited  every  vaccination  district  in  the  kingdom. 
Summarily  they  were  these  :  (1)  a  not  inconsiderable  amount  of  perfor- 
mance of  vaccination  by  unprofessional  and  utterly  incompetent  persons  ; 
(2)  a  frequent  want  of  special  knowledge  of  vaccination  on  the  part  even 
of  professional  men,  evidence  of  such  knowledge  not  being  a  requirement 
of  any  of  the  licensing  medical  authorities  ;  (3)  a  consequent  disregard 
by  such  vaccinators,  and  even  frequently  a  complete  ignorance,  of  the 
rules  laid  down  by  Jenner  as  essential  for  the  efficient  performance  of 
vaccination,  and  of  the  further  rule  emphatically  laid  down  by  the 
National  Vaccine  Board  to  be  careful,  in  vaccinating,  thoroughly  to 
infect  the  system  by  the  production  of  at  least  four  vaccine  vesiclesf — 
the  disregard  of  the  latter  rule  being  in  fact  carried  to  such  an  extent 


*  Reprinted  in  "  Papers  relating  to  the  History  and  Practice  of  Vaccination," 
page  25. 

t  See  Letter  addressed  to  the  then  President  of  the  Board  of  Health  prefixed  to 
the  other ofRcial  "Papers  relating  to  the  History  and  Practice  of  Vaccination." 

X  The  National  Vaccino  Board  in  their  report  for  1820  stale  that  the  principle  of 
the  practice  they  adopt  and  inculcate  is  "to  affect  the  constitution  of  each  individual 
very  completely  with  the  vaccine  disease  "  ;  and,  adverting  to  their  directions  to  their 
own  Vaccinators  to  make  in  each  case  four  insertions  of  lymph,  they  add  "  from 
extensive  experience  and  numerous  reports,  the  Board  have  become  most  earnestly 
desirous  that  more,  rather  than  fewer,  vesicles  should  be  produced." 
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Vaccination  awl 
the  Vaccination 
Laws. 


Stops  which 
have  been  taken 
to  remedy  it  in 
regard  to 
public  vacci- 
nation. 


that  it  was  only  by  a  miuority  of  vaccinators  that  the  rule  had  been 
observed  :  (4)  a  want  of  proper  inspection  by  the  vaccinators  of  the  course 
and  results  of  their  operations.  To  these  had  to  be  added,  as  of  enormous 
influence,  the  entire  want  of  systematic  arrangements  for  the  proper 
performance  even  of  public  vaccination,  so  that  instead  of  vaccination 
being  done,  as  it  ought  always  where  practicable  to  be  done,  by  direct 
transference  of  the  vaccine  lymph  from  arm  to  arm  under  conditions 
which  should  afford  the  vaccinator  proper  opportunity  for  selecting 
the  lymph  to  be  employed,  it  was  extensively,  and  indeed  most  usually, 
done  by  employment  of  dry  and  otherwise  preserved  lymph  with  an 
inevitable  large  relative  amount  of  failure. 

The  influence  which  Mr.  Marson's  important  observations  were  calcu- 
lated to  bear  on  the  practice  of  individual  vaccinators — public  or  private 
— was  very  slow  in  manifesting  itself.  Although  the  Official  Inquiry 
just  referred  to  did  not  commence  till  nearly  seven  years  after  his 
paper  had  been  communicated  to  the  Royal  Medical  and  Chirurgical 
Society,  it  was  found  that  the  great  majority  of  vaccinators  were  still 
content  with  endeavours  to  produce  sometimes  one,  more  frequently 
two,  and  at  the  utmost  three,  vaccine  vesicles.  Practitioners  who  had 
vaccinated  in  this  way  all  their  lives,  especially  if  in  their  own  (very 
limited)  experience  they  might  not  have  chanced  to  see  any  fatal  small- 
pox in  persons  whom  they  had  so  vaccinated,  "  couldn't  see  why  "  they 
should  change  their  practice,  nor  "why"  one  vesicle  shouldn't  be  as 
good  as  a  dozen :  and  others  who  were  willing  to  make  a  change  had 
their  troubles  sometimes  in  the  prejudices  of  parents,  who,  having  been 
in  the  habit  of  seeing  one  or  two  insertions  of  lymph  only  made  on 
children's  arms,  could  not  for  their  parts  "  see  why"  the  doctor  should 
be  introducing  new-fangled  ways. 

The  Acts  which  were  in  force  relative  to  Vaccination  at  the  time  Mr. 
Marson's  observations  were  published  did  not  provide  for  the  special 
qualification  even  of  public  vaccinators,  nor  control  in  any  way  the 
practice,  even  by  the  public  vaccinators,  of  vaccination.  While  the 
Vaccinators  of  the  National  Vaccine  Establishment  had,  from  the 
foundation  of  the  Establishment,  been  bound  to  the  observance  of  very 
precise  instructions  in  the  performance  of  their  vaccinations,  the  public 
vaccinators  appointed  under  the  Vaccination  Acts  had  been  left  to  do 
them  each  as  he  liked.  It  was  not  until  1858,  that,  under  the  Public 
Health  Act  of  that  year,  power  was  given  to  the  Privy  Council  to 
make  Regulations  for  secui'ing  the  special  qualification  of  public 
vaccinators,  and  the  efficient  performance  of  public  vaccination.  In 
1859  Regulations  for  these  purposes  were  issued,  which  embodied 
"  Instructions  "  to  be  observed  by  public  vaccinators  in  the  performance 
of  their  vaccinations.  And  in  the  same  year  a  memorandum  of  advice 
was  drawn  up  by  the  Medical  Officer  of  the  Privy  Council  for.  the 
guidance  of  the  authorities  who  were  charged  with  the  local  adminis- 
tration of  public  vaccination,  explaining  the  principles  on  which  their 
arrangements  for  public  vaccination  should  be  framed,  with  a.  view  to 
the  maintenance  of  a  proper  lymph  supply,  and  to  the  performance 
of  the  operation  in  the  most  effective  way,  within  their  respective 
jurisdictions.  The  Regulations  which  were  issued,  so  far  as  they 
affected  *tho  qualification  of  public  vaccinators,  look  full  effect  from 
the  first;  but  the  alterations  in  practice  which  the  Instructions  required 
of  the  vaccinators  were  only  made  very  gradually.  By  many,  indeed,  of 
those  officers  they  were  made  at  once  cordially  and  with  conviction  ;  by 
others,  merely  out  of  a  spirit  of  deference,  and  sometimes  with  openly 
expressed  doubts  as  to  their  necessity  ;  by  very  many  they  were  not 
made  at  all.    There  were,  as  I  have  explained,  prejudices  to  be  got  over. 
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The  general  result  was  that,  though  in  a  few  years  a  very  considerable  <>^^,'" 

improvement  had  been  made,  and  was  m  progress,  it  was  not  at  a  pace  Vaccination  and 

which  could  be  considered  as  satisfactory,  nor  such  as  the  public  safety  gev««nnati*n 

required,  and  further  measures  for  this  purpose  were  therefore  needed. 

In  the  equally  important  matter  of  arrangements  for  public  vaccination, 

though  certain  minor  changes  had  been  effected,  the  radical  alterations 

required  were  such  as  it  was  found  could  scarcely  be  carried  fully  out 

without  such  an  amendment  of  the  law  as  would  bring  them  under  the 

direct  control  of  the  central  authority.    These  objects  amongst  others 

were  sought  to  be  accomplished  by  the  "  Vaccination  Act,  1867." 

UndeAhat  Act  an  entire  reconstruction  of  the  public  vaccination 
arrangements  of  the  kingdom,  founded  on  the  principles  above  stated,  has 
been  gradually  going  on  and  is  now  all  but  completely  effected  ;  skilled 
systematic  supervision  of  the  public  vaccinators  is  provided  for ;  and  the 
fees  to  public  vaccinators,  which  continue  to  be  paid  to  them  out  of  local 
funds  on  their  own  report  of  the  success  of  their  several  operations,  are 
supplemented  by  further  payments  out  of  monies  voted  by  Parliament  to 
those  vaccinators,  and  to  those  vaccinators  only,  by  whom  the  Reports 
of  the  Government  Inspectors  show  that  certain  prescribed  conditions, 
including  of  course  a  complete  observance  of  the  Regulations  and 
Instructions  in  force  for  public  vaccinators,  have  been  fulfilled,  and  that 
the  results  attained  in  regard  to  the  quality  of  vaccination  have  been 
altogether  satisfactory.  The  improvement  Avhich  has  thus  in  a  few 
years  been  effected  in  the  character  and  completeness  of  the  vaccina- 
tion performed  is,  as  shown  by  the  Inspectors'  reports,  quite  remark- 
able. So  far  as  the  public  vaccination  of  the  kingdom  is  concerned, 
there  can,  I  think,  be  no  doubt  that  it  is  now  being  performed,  generally, 
under  arrangements  the  most  conducive  to  success,  and  with  a  careful 
observance  of  the  instructions  laid  down  ;  and  that,  as  the  result,  the 
children  so  vaccinated  are  receiving  a  full  measure  of  protection  against 
smallpox,  instead  of  the  limited  measure  which  used  to  be  accorded  them. 
A  large  number  of  children,  however,  it  must  be  remembered,  are 
annually  vaccinated  by  private  practitioners  over  whose  proceedings 
there  is  no  control.* 


*  It  is  disagreeable  to  speak,  but  I  feel  it  a  duty  to  do  so,  of  the  very  imperfect 
vay  in  which  to  my  own  knowledge  private  vaccination  is  not  unfrequently  done. 
Sspecially  it  has  been  brought  to  my  notice  on  several  occasions  that,  in  certain  districts 
which  medical  competition  of  a  low  character  is  carried  on,  there  arc  practitioners 
vho  bribe  (as  it  were)  parents  not  to  attend  the  public  vaccination  stations  by  the  offer 
to  vaccinate  the  children  imperfectly,  i.e.,  in  one  or  two  places  only.  In  the  report  of  the 
T,eeds  Smallpox  Hospital  for  1872  I  find  the  following  comments,  in  which  I  entirely 
agree:  "  It  is  much  to  be  regretted  that  while  Government  takes  care  that  vaccination 
inspectors  are  appointed  to  every  district,  and  the  strictest  supervision  maintained 
"  over  public  vaccinators,  there  is  no  inspection  whatever  of  the  children  who  arc 
vacciuated  at  private  surgeries  or  at  their  own  homes,  the  production  of  a  formal 
certificate  being  considered  a  sufficient  guarantee  that  the  operation  has  been 
properly  performed."    Another  very  serious  drawback  to  private  vaccination  is 
bat  it  is  so  often  done  with  preserved  lymph  (in  tubes  or  on  points),  and  that  con- 
sequently it  so  often  either  partially  or  wholly  fails.    An  illustration  of  this  dis- 
advantage is  afforded  in  the  Vaccination  Officers' Returns  for  1872,  published  in 
this  volume.    Il  will  be  seen,  on  reference  to  these  Returns,  that  no  fewer  than  354 
of  the  children  born  in  the  metropolis  in  that  year  were  certified  as  legally  "  insus- 
ceptible of  vaccination,"  in  other  words,  as  having  been  three  times  vaccinated 
unsuccessfully.    N  ow  I  think  I  can  undertake  to  say  that  there  was  scarcely  an 
occurrence  of  this  kind  at  any  of  the  public  vaccination  stations  in  London  in  1872, 
or  any  subsequent  year ;  and  I  do  not  doubt  that  if  any  of  these  children  were  taken 
to  a  public  station  and  there  vacciuated  they  might  obtain  the  protection  against 
smallpox  which  unfortunately  they  are  now  without.    Heat  insusceptibility  to  vac- 
cination, it  is  well  known,  hardly  exists. 
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On  Smallpox  in 
its  relation  to 
Vaccination  and 
tho  Vaccination 
Laws. 


Re-vaccination. 


It  will  be  years  to  come  before  the  persistent  power  of  vaccination  as 
practised  within  the  last  six  or  seven  years  to  protect  from  smallpox, 
and  especially  from  severe  and  fatal  smallpox,  will  be  tested,  for  it  is 
seldom  before  puberty,  and  generally  not  till  after  18  years  of  age, 
that  serious  post-vaccinal  smallpox  occurs.  We  arc  only  in  fact  now 
approaching  the  period,  when  even  tho  earliest  measures  which  were 
taken  for  the  improvement  of  the  quality  of  vaccination  in  England  can 
be  tested  on  any  portion  of  our  adult  population. 

§  6. 

The  observations  which  were  made  during  the  recent  epidemic 
afforded  remarkable  evidence  of  the  value  of  re-vaccination,  not  merely 
in  controlling  the  mortality  from  smallpox,  but  usually  in  preventing 
altogether  the  occurrence  of  the  disease.  Its  power  of  preventing  small- 
pox under  circumstances  the  most  favourable  of  all  others  for  contracting 
it  was  tested  on  a  very  large  scale  on  the  nurses,  servants,  and  attendants 
of  the  various  Hospitals  established  for  the  treatment  of  the  epidemic  in 
the  metropolis  and  in  the  provinces  :  the  attendants  in  the  Hospitals 
of  the  Metropolitan  Asylum  District  alone  amounting  at  one  time  to 
.'il  iovc  300.  1  n  every  hospital  report  which  has  reached  me  it  is  specially 
stated  that  not  a  single  one  of  these  officials,  who  had  been  re-vaccinated 
before  coming  to  take  duty  at  the  hospital,  contracted  smallpox.  On 
the  other  hand,  a  few  cases  of  the  disease  occurred  in  some  nurses  and 
servants  in  the  Hospitals  of  the  Metropolitan  Asylum  District  whose 
re-vaccination  in  the  pressure  of  the  epidemic  had  been  overlooked, 
and  there  was  one  case  in  a  nurse  who,  having  had  smallpox  previously, 
had  consequently  not  been  vaccinated  on  coming  to  the  Hospital.  There 
was  also  a  very  modified  case  in  a  nurse  in  whom  re-vaccination  had 
been  performed,  but  not  till  after  her  arrival  at  the  Hospital,  and  when 
the  smallpox  in  fection  had  already  been  received.  The  cases  of  smallpox 
which  were  admitted  for  treatment  in  the  several  Hospitals  in  persons 
who  had  been  successfully  re-vaccinated  were  very  few  and  very  slight. 
In  the  Hospitals  of  the  Metropolitan  Asylum  Board,  in  which  upwards 
of  14,800  cases  of  smallpox  were  treated,  there  were  but  four  cases  in 
which  there  was  good  evidence  of  re-vaccination  having  been  performed 
with  effect,  and  these  were  all  light  cases.  In  Liverpool,  says  Dr. 
Trench,*  re-vaccination  was  found  a  constant  and  perfect  protection 
against  the  smallpox.  In  the  Newcastle-on-Tyne  Smallpox  Hospital, 
in  which  778  cases  were  treated,  there  were  two  in  which  re-vaccination 
was  alleged  to  have  been  successfully  performed  (but  without  mention 
whether  there  were  marks  of  such  re-vaccination  or  not),  one  of  them 
10  years  and  the  other  four  years  before  the  attack  of  smallpox  :  both 
recovered.  In  the  same  Hospital  eight  patients  were  admitted  stated 
to  have  had  smallpox  before,  five  of  whom  were  distinctly  marked  by  it ; 
one  of  the  three  not  marked  died,  the  remaining  seven  all  recovered. 
In  the  Leeds  Hospital  there  were  four  cases  in  which  previous  re- 
vacciuation  was  alleged  ;  but  in  none  of  them  was  the  evidence  of  re- 
vaccination  conclusive.  One  of  them,  in  which  the  re-vaccination  was 
said  to  have  been  done  at  seven  years  of  age,  was  fatal ;  the  other 
threo  cases  were  mild.  There  were  three  (fatal)  cases  of  smallpox  in 
persons  believed  to  have  had  smallpox  previously  ;  but  the  evidence  of 
the  former  smallpox  is  not  stated.  Similar  infrequency  and  mildness 
of  smallpox  after  re-vaccination  was  noted  in  the  Hospitals  abroad.  In 
the  Municipal  Smallpox  Hospital  at  Berlin,  in  which  1,529  cases  were 
treated  in  persons  who  had  been  vaccinated,  only  19  of  these  were  in 


*  Annual  Report  of  the  Medical  Officer  of  Health  for  Liverpool  for  1871. 
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persons  (all  above  30  years  old)  who  had  been  successfully  re-vaccinated  ;  On  Smallpox  in 
they  were  all  of  them  cases  of  varioloid  or  of  variolous  fever  without  vaccination  and 
eruption,  and  none  of  them  died.    In  the  same  Hospital  there  were  seven  ^y«scination 
cases  (throe  of  them  fatal)  in  persons  who  had  previously  had  smallpox.* 
In  the  Baracken-Lazareth,  used  also  as  smallpox  Hospitals  in  the  same 
city,  in  which  1,805  cases  were  treated  in  persons  who  had  been  vac- 
cinated, seven  only  were  in  persons  who  had  been  successfully  re-vacci- 
nated, of  whom  six  had  a  mild  attack,  and  one  (a  woman  60-70  years  old) 
had  the  hasmorrhagic  form  and  died.f  In  the  Hospital  at  Leipzic,  out  of 
1,504  vaccinated  patients  there  were  13  who  had  been  successfully 
re-vaccinated  in  early  life,  all  of  whom  recovered  :  in  the  same  Hospital 
there  were  22  cases  in  persons  who  had  had  previous  smallpox,  and  of 
these  six  died4   In  the  Hospital  at  Hamburgh  the  cases  in  persons  who 
had  been  re-vaccinated  were  more  numerous,  amounting  to  59  out  of  a 
total  of  2,267  vaccinated  patients  ;  and  there  were  three  deaths.§ 

§  7. 

The  success,  which  has  attended  the  Compulsory  Vaccination  Laws  of  ^s^f  thevac- 
the  United  Kingdom  in  reducing  the  smallpox  mortality  has  certainly  eination  laws  in 
been  very  remarkable,— imperfect  as  the  earliest  law  (for  England)  was,  fra™f^eoxin 
and  short  comparatively  as  is  the  time  that,  in  either  division  of  the  United  King- 
Kingdom,  and  especially  in  England,  laws  of  a  more  efficient  character  don1, 
have  been  in  operation.    The  smallpox  deaths  in  young  children  (up  to 
the  age  of  five  years),  which  previous  to  the  system  of  compulsory 
vaccination  constituted  three  quarters  of  all  the  smallpox  mortality  of 
the  United  Kingdom,  constituted  in  1871-2  less  than  a  third  of  that 
mortality  in  England,  ||  and  not  so  much  as  a  fourth  of  that  in  Scotland 
or  in  Ireland.    In  consecmence  of  the  saving  of  life  thus  effected 
among  the  young  the  present  average  annual  smallpox  death-rate  of 
the  United  Kingdom,  as  compared  with  the  average  rate  of  the  period 
of  optional  vaccination,  exhibits  a  remarkable  diminution. 

The  average  smallpox  death-rate  of  England  for  the  19  years  from 
1855  to  1873,  inclusive,  has,  notwithstanding  the  extreme,  and  in  our 
time  unprecedented,  malignancy  of  the  epidemic  we  have  recently  gone 
through,  amounted  only  to  250  per  million  of  the  population,  as  com- 
pared with  405  per  million  from  1838  to  1854  inclusive.  In  Ireland 
the  diminution  has  been  still  more  remarkable,  the  average  death-rate 
for  the  ten  years  from  1864  to  1873  inclusive  having  been  only  108  per 
million,  as  compared  with  an  average  of  unknown  amount,  but  which 
must  at  least  have  considerably  exceeded  365  per  million,  from  1842  to 
1860  inclusive.  And  though  there  are  not  yet  the  means  for  giving 
an  average  smallpox  death-rate  for  Scotland  since  the  introduction  of 
compulsory  vaccination  which  shall  include  the  recent  epidemic,  suffi- 
cient is  known  to  make  it  quite  certain  that  that  death-rate  will  be  much 
below  the  previous  average.  In  like  manner,  the  smallpox  death-rates 
of  the  several  divisions  of  the  United  Kingdom,  which  before  the 
enactment  of  Compulsory  Vaccination  Laws  had  been  in  most  unfavour- 
able contrast  with  those  of  some  Continental  States,  such  as  Prussia  and 
Sweden,  in  which  a  system  (though  an  imperfect  one)  of  compulsory 

*  Report  by  Dr.  Lother  Mayer,  Deutsche  Klinik,  1872,  pp.  2G2  and  273. 
t  Report  by  Dr.  Guttstadt,  ibid,  p.  357. 

t  Report  by  Dr.  Wunderlicb,  Archiv  der  ITcilkundc,  1872,  p.  97. 
§  Report  by  Dr.  Oppert,  Deutsche  Klinik,  1872,  p.  72. 

II  By  the  latest  return — that  for  1872— it  constituted  30  per  cent  ;  but  now  (in 
1874),  the  Act  of  1871  having  been  two  years  longer  in  operation,  there  is  everv 
reason  to  believe  that  a  further  reduction  will  have  taken  place,  and  that  the  pro- 
portion will  bs  about  the  same  as  in  the  other  divisions  of  the  United  Kingdom. 
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On  Smallpox  in 
its  relation  to 
Vaccination  and 
the  Vaccination 
Laws. 

Severe  test 
afforded  byireceut 
epidemic  of 
smallpox. 


Opinion  of  the 
Vaccination 
Committee  of 
the  House  of 
Commons. 


Natural  small- 
pox is  as  destruc- 
tive as  ever ; 


and  has  the 
same  tendency 
as  ever  to  recur 
in  epidemics. 

Other 

epidemics  are 
therefore  to  be 
expected. 


Review  of  the 
securities 
against  such 
outbreaks : 

(1)  in  regard  to 
enforcement  of 
vaccination  of 
infants ; 


vaccination  had  for  a  long  lime  been  in  force,  are  found  now  to  compare 
most  favourably  with  them. 

An  epidemic  of  smallpox  so  intense  as  that  which  recently  prevailed, 
has  afforded  a  very  severe  test  of  the  value  of  our  present  vaccination 
laws:  and  when  the  mortality  of  that  epidemic  in  Great  Britain  arid 
Ireland  is  analysed  and  compared  with  its  mortality  in  the  other  European 
States,  for  which  the  materials  for  such  comparison  have  been  supplied, 
it  is  impossible  not  to  see  that  these  laws  have  been  the  means  of  effecting 
an  enormous  saving  of  life  among  the  young,  and  that  such  saving  would 
have  been  much  gi-eater  than  it  actually  was,  had  they  been  sufficiently 
long  in  operation  to  bring  within  their  scope  all  the  children  in  the 
kingdom,  (understanding  by  children  all  under  puberty,  say  up  to  the 
age  of  15  years,)  and  not  merely  a  limited  portion  of  them. 

The  facts  of  that  comparison,  and  indeed  the  whole  facts  of  the  epi- 
demic when  carefully  studied,  afford  the  most  complete  confirmation  of 
the  opinion  which  was  expressed  (in  1871)  by  the  Select  Committee  of  the 
House  of  Commons  on  Vaccination  that  "  On  the  one  hand,  if  vaccination 
"  had  not  been  general,  this  epidemic  might  have  become  a  pestilence  as 
"  destructive  as  smallpox  has  often  been  where  the  population  has  been 
"  unprotected  ;  and  that,  on  the  other  hand,  if  this  prevention  had  been 
"  universal,  the  epidemic  could  not  have  approached  its  present  extent." 

The  epidemic  may  have  been  useful  in  reminding  some,  although  no  one 
who  had  practical  knowledge  of  smallpox  could  ever  have  doubted,  that 
thai  disease,  uncontrolled  by  vaccination,  is  at  the  present  day  exactly 
the  same  disfiguring  and  fatal  disease  which  in  the  last  century  destroyed, 
on  an  average,  3,000  persons  annually  out  of  ever}  'million  of  our  popula- 
tion, and  which,  at  that  rate,  would  now,  but  for  vaccination,  be  causing 
in  England  alone  au  average  annual  mortality  of  nearly  70,000.  There 
is  good  grouud,  indeed,  for  believing  that  the  present  annual  death-rate 
from  smallpox  would  have  exceeded  that  of  last  century ;  for  while  the 
disease  has  lost  nothing  of  its  deadly  character,  the  facilities  of  com- 
municating it  are  infinitely  greater  now  than  they  were  formerly,  on 
acconnt  of  the  constantly  increasing  aggregation  of  population  in  towns 
and  cities,  and  the  enormously  extended  means  of  inter-communication 
between  place  and  place.  The  disease  tends,  just  as  ever,  to  recur  in 
epidemics,  and  by  and  bye  another  epidemic  will  have  to  be  faced,  which 
may  or  may  not  have  the  character  of  ordinary  epidemics  of  the  disease, 
or  may  or  may  not  be  as  virulent  as  that  which  has  passed  away,  but 
against  the  fatality  of  which,  however  intense,  we  shall  be  able  it  is 
trusted  to  present  much  greater  securities  than  were  in  existence  at  the 
time  the  recent  outbreak  took  place,  though  not  as  yet  all  the  securities 
we  desire,  or  hope  to  attain. 

In  view  of  this  contingency,  which  may  surely  be  looked  for,  I  would 
venture,  in  concluding  this  report,  to  make  one  or  two  observations  on 
our  present  position  in  reference  to  these  securities  in  England. 

1.  The  first  and  most  important  of  them  is  the  vaccination  of  children 
in  early  infancy, — pari  passu  with  the  births.  This  is  now,  under  the 
Vaccination  Act,  1871,  being  accomplished  in  England  to  au  extent 
to  which  it  was  never  accomplished  before  ;  as  years  pass  on,  a  larger 
and  larger  proportion  of  the  young  population  is  being  brought  under 
protection  :  and,  by  and  bye,  the  whole  of  them  (with  some  slight 
inevitable  exception)  will,  we  may  fairly  expect,  be  made  safe  againgt 
smallpox.  The  completeness  of  this  result  must,  however,  depend 
on  the  carefulness  with  which  the  systematic  inquiries  founded  on  the 
birth-registers  into  the  vaccination  of  children,  as  directed  by  the 
Act,  are  maintained;  and  any  neglect  in  this  respect  on  the  part 
of  any  local  authorities  or  local  officers  is  an  injury  to  the  whole  com- 
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munity.    For  obviously  the  consequences  of  such  neglect  cannot  be  j^liUonto111 
limited  to  the  localities  in  which  the  neglect  occurs.    The  returns  made  Vaccination  and 
by  the  vaccination  officers  concerning  the  births  in  England  in  1872,  K^™**011 
which  are  tabulated  in  Appendix  No.  1  to  the  present  Report  of  the 
Medical  Officer  of  the  Board,  show  that  all  of  these  births  but  5  per  cent, 
were  at  the  date  up  to  which  the  returns  were  made  (January  31st 
1874)  accounted  for  on  the  vaccination  registers  :  a  result  which,  under 
the  circumstances  explained  in  the  memorandum  attached  to  the  returns, 
must,  it  appears  to  mc,  be  regarded  as  highly  satisfactory,  :iud  which 
would  have  been  still  more  complete  than  it  is  but  for  some  lai'ge  de- 
ficiencies existing  in  a  comparatively  few  unions,  due  almost  entirely 
either  to  insufficient  appointment  of  officers  by  the  local  authorities,  or  to 
neglect  or  incapacity  on  the  part  of  the  officers  appointed.    Such  de- 
ficiencies, when  they  occur,  require  of  course,  and  receive,  the  vigilant 
attention  of  the  Local  Government  Board.    It  must  at  the  same  time  be 
borne  in  mind  that  however  careful  the  working  of  the  laws  may  be,  the 
migratory  habits  of  the  lower  classes  of  the  population  and  other  causes 
must  always  render  it  impossible  but  that  some  children  should  escape 
observation.     It  is  doubtful,  I  think,  whether  even  in  a  kingdom  like 
Scotland  this*  proportion  can  ever  be  much  less  than  the  2-2  per  cent,  of 
the  births  which  has  been  the  average  proportion  for  the  last  four  years 
there  ;  and  in  England,  with  its  enormous  town  populations,  a  larger 
proportion  must  necessarily  be  looked  for.    Hence  the  great  importance 
of  that  excellent  provision  in  the  present  vaccination  law  of  England 
which  makes  it  the  duty  of  each  vaccination  officer  not  merely  to  look 
after  the  vaccination  of  the  children  born  within  his  district,  but  also  of 
those  who  have  migrated  to  it. 

When  these  duties  of  foresight  have  been  carefully  executed,  even  for 
a  few  years,  the  dealing  with  importations  of  smallpox  into  any  locality 
has  been  found  to  be  a  matter  of  comparative  ease,  consisting  mainly 
in  the  exercise  of  great  vigilance  with  regard  to  the  surroundings  of 
each  imported  case.    Again  and  again  during  the  recent  epidemic  did 
instances  come  to  my  knowledge  where  the  smallpox  was  thus  arrested 
or  controlled  ;  and  one  I  will  cite  because  it  relates  to  a  place — the  city 
of  Exeter — in  which,  before  the  Vaccination  Act  of  1867  came  into 
operation,  vaccination  had  been  greatly  neglected,  and  which  had  in 
consequence  suffered  very  severely  in  previous  epidemics  of  smallpox. 
On  an  official  inquiry  into  the  state  of  vaccination  in  that  city,  which  I 
made  in  1861,  I  found  as  many  as  158  out  of  844  children  in  attend- 
ance at  the  public  schools  unvaccinated.     Exeter  had  a  very  fatal 
epidemic  of  smallpox  in  1859,  a  slighter  one  in  1861,  and  again  a  very 
severe  one  in  1864  and  1865.    When  the  Vaccination  Act,  1867,  came 
into  effect  steps  were  at  once  taken  which  have  led  to  the  complete  vaccina- 
tion of  all  children  born  subsequently  in  the  city,  and  of  as  many  as  could 
be  found  of  children  who  had  been  born  in  the  city  previously,  or  who 
have  migrated  into  it.  On  the  extension,  in  1871,  of  the  recent  epidemic 
into  the  west  of  England,  it  soon  found  its  way  to  Exeter.    An  incessant 
look-out  for  each  imported  case  was  kept  by  the  vaccination  officer,  and 
in  every  such  case,  whatever  measures  in  the  way  of  vaccination  or 
re-vaccination  were  required  for  the  protection   of  the  immediately 
surrounding  population  were  at  once  taken.     The  result  was  that, 
though  smallpox  was  imported  many  times  into  the  city,  and  on  certain 
occasions  spread  to  a  limited  extent  among  adults  and  children  born 
before  the  Act  of  1867  who  could  not  be  got  hold  of  in  time,  the  total 
deaths  caused  by  it  were  only  one  in  1871,  eight  in  1872,  and  11  in 
1873.    Having  an  opportunity  of  inquiring  with  regard  to  nine  of  the 
11  deaths  of  1873,  I  found  that  the  whole  of  these  were  either  in 
persons  grown  up   or  in  children  born  before  1868,  with  the  single 
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exception  of  a  child  aged  2\  years  not  born  in  Exeter.  Now,  I  believe 
that  what  was  done  here  might  be  done  under  similar  circumstances 
with  the  like  results  in  every  other  place,  and  that  in  auy  and  every 
locality  where  the  current  vaccinations  are  duly  cared  for,  any  outbreak 
of  smallpox  may  be  brought  speedily  and  easily  in  like  manner  under 
control.  But  if  the  duties  of  foresight  have  been  omitted,  and  if 
accumulations  of  unvaccinated  children  have  been  allowed  to  take  place, 
any  such  dealing  with  an  outbreak,  at  least  in  a  crowded  city,  becomes 
almost  impracticable. 

2.  The  second,  and  scarcely  less  important,  security  is  the  perform- 
ance of  the  vaccination  always  in  the  most  complete  and  effective  way. 
It  is  beyond  doubt  that,  for  want  of  this  having  been  done,  some  thou- 
sands of  persons  died  of  the  recent  epidemic  who  had  believed  them- 
selves secure.  Aud  I  fear  that  unless  re-vaccination  be  adopted  by 
our  present  adult  population,  and  by  our  present  adolescent  population 
when  they  are  grown  up,  to  a  much  larger  extent  than  has  been  done, 
there  must  in  the  next,  and  in  succeeding  epidemics  of  smallpox  for 
some  time  to  come,  be  a  not  inconsiderable  amount  of  adult  mortality. 
For  (1)  though,  under  the  improvements  which  have  been  described  as 
having  been  effected  in  the  performance  of  public  vaccination,  the 
proportion  of  thoroughly  vaccinated  as  compared  with  imperfectly  vac- 
cinated children  must  be  year  by  year  largely  increasing,  a  long  while 
must  elapse  before  the  result  of  this  will  be  fully  visible  on  the  smallpox 
mortality,  inasmuch  as  it  is  not,  as  a  rule,  till  after  puberty  that  smallpox 
mortality  even  in  the  imperfectly  vaccinated  is  met  with ;  and  (2)  it 
must  be  recollected  that  the  manner  of  performing  vaccination  is  only 
within  the  control  of  the  government  so  far  as  public  vaccination  is 
concerned. 

3.  The  most  perfect  infantine  vaccination  is  not  an  absolute  eventual 
security  against  fatal  smallpox,  any  more  than  the  having  passed  through 
an  attack  of  smallpox  is  an  absolute  security  ;  but  after  proper  infantine 
vaccination  death  from  smallpox  is  very  rare.  Many  persons,  however, 
who  have  been  properly  vaccinated  in  infancy  may  at  times  of  epidemic 
prevalence  of  smallpox  coutract  the  disease,  and  though  they  would  have 
it  generally  in  a  very  modified  way,  and  with  little  or  no  risk  of  life  to 
themselves,  they  would,  from  their  liability  to  spread  the  infection,  be 
of  danger  to  the  community,  and  so  far  even  as  themselves  only  are 
concerned  would  of  course  prefer  not  to  have  the  disease  at  all.  Hence, 
even  to  the  best  vaccinated,  the  additional  security  of  re-vaccination  at 
puberty  is  important,  as  giving  all  but  complete  safety  from  subsequent 
smallpox  even  of  the  mildest  sort.  But  to  all  whose  vaccination  is  other 
than  the  best  (aud  it  is  certain  that  a  considerable  number  of  the 
present  vaccinated  adolescents  and  adults  are  in  this  position)  re-vac- 
cination is  not  merely  important,  but  highly  necessary.  In  every 
aspect  of  the  case  it  would  indeed  greatly  conduce  to  the  security  of  the 
public  against  future  smallpox  epidemics  if  some  means  could  be  taken 
for  giving  effect  to  a  rule  which  I  ventured  to  lay  down  some  years  ago, 
and  of  the  practical  importance  of  which  each  year's  experience  has  more 
aud  more  convineed  me,  that  "the  re-vaccination  of  persons  as  they 
"  reach  about  fifteen  years  of  age  should  be  as  systematically  done  as 
"  is  the  vaccination  of  young  infants." 

Edward  C.  Seaton. 

December  31,  1874.' 
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